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r eat rrent of i di opat hie rral e 



Interet * de la FSH pure a forte dose dans le traiterrent de 
I ' i nf er t i I i t e rrascul i ne i di opat hi que. 
lacono F; Bar r a S; Msnt ano L; Lot t i T 

a i ni que Urol ogi que, Facul t e de Msdeci ne de Catanzaro, Uni ver site de 
Reggi o Calabre, Naples, I t al i e. 

Journal d' ur ol ogi e ( FRANCE) 1996, 102 (2) p81-4, I SSN 0248- 001 8- - 
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Abstract; Journal Article; Random zed Controlled Trial 
Languages: FRENCH 
Mai n Q t at i on Cwner : NLM 
Record type: MEDLINE; Corrpl et ed 

Several, rrore or less successful, rredi cal treatments have been proposed 
for idiopathic rral e I fit srt i I i t y. V* assessed the effect of hi gh- dose 
FSH (150 I U) in pat i ent s wi t h i di opat hi c ol i gosperrri a i n corrpari son 
with patients given low doses. In the high- dose group, there was a 
si gni f i cant rise in sper mat ozoi d concent r at i on ( p < 0. 0001) , rrobi I i t y ( p < 
0.0001) and rrorphology (p < 0.007). 



[ Val ue of hi gh- dose pur e FSH in the t r eat rrent of i di opat hie rral e 

inf ertlllty] 

Interet de la FSH pure a forte dose dans le traiterrent de 
I ' i nf er t i I i t e rrascul i ne i di opat hi que. 

Several, rore or less successful, rodi cal treatments have been proposed 
for idiopathic rral e i rtf 8f ! i I i t y. Vie assessed the effect of hi gh- dose 
rSH (150 I U) in patients with idiopathic oligospermia in comparison 
with patients given I ow doses. In... 

Descriptors: * Fol I i cl e St i mil at i ng Hor rone- - «dni ni Sit • &! i on and 
dosage--AD; * in? ert ii i t y, Mai e- - dr ug t her apy- - DT; * a i gosper rri a- - dr ug 
t her apy- - DT 
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[What advantages does treatront with highly purified FSH have in 

infertility?] 

Wei che Vor t ei I e br i nqt ei ne Behandl ung rri t hochgerei ni gt err, FSH bei 
unerf ul I t em Ki nderwunsch? 

Breckwoldt M N eschl ag E; Runnebaum B: Schneider HP 

Zentrum fur Fr auenhei I kunde, West f al i sche W I hel me- Uni ver si t at , Mjnst er , 
Bundesr epubl i k Deut schl and. 

Zentralblatt fur Gynakol ogi e ( GEFJvANY) 1994, 116 (1) p56- 7, ISSN 
0044-4197--PH nt Journal Code: 21820100R 

Publ i shi ng Ivbdel Pr i nt 

Docuront type: Consensus Devel opront Conference; Journal Article; Review 

Languages: GEPJVAN 

Mai n Q t at i on Cwner : NLM 

Record type: IVEDLI NE; Conpl et ed 

[Wat advantages does treatront with highly purified FSH have in 

infertility?] 

Wei che Vorteile br i ngt ei ne Behandl ung ni t hochger ei ni gt em :SH bei 
uner f ul I t em Ki nder wunsch? 

Descriptors: * Follicle St i mil at i ng Hor rone- - ad rri st • e; i of- and 
dosage--AD; "infertility, Feral e- - 1 her apy- - TH; Fert i I i zat i on i n Vi t r o 
; Humans; Infant, "Newborn; infertility, Feral e- - et i ol ogy- - ET; 
Luteinizing Hor rone- - bl ood- - BL; Ovulation Induction; Pregnancy 
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Treatront of infertility of hypot hal am c origin in woren by roans 
of pul sat i I e LH- RH adm ni st rat i Of;. 

Grabinski M Bol anowski M Zal ewski J; M I ewi cz A 

Endokrynol ogi a Pol ska ( POLAND) 1989, 40 (6) p285-9, I SSN 0423- 1 04X 
--Print Journal Code: 0370674 
Publ i shi ng IVbdel Pr i nt 

Docuront type: a i ni cal Trial; Journal Article 

Languages: ENGLISH 

Mai n Q t at i on Cwner : NLM 

Record type: MEDLINE; Corrpl et ed 

Treat ront of I nf art i I i i y of hypot hal am c or i gi n in woman by roans 
of pul sat i I e LH- RH srfrr; s; r ;H ; on. 

Descriptors: * Gonadot r opi n- Rel easi ng Hor rone- - adm ni St r at i on and 
dosage- -AD; * Hypot hal am c Di seases- - corrpl i cat i ons- - CO * 5 nf ert i I i i y , 
Feral e- - dr ug t her apy- - DT; Adult; Gonadot r opi n- Rel easi ng Hor rone- - def i ci ency 
- - DF; Hor rones idni ni S on and dosage- - AD; Humans; 

Infertility, Feral e- - et i ol ogy- - ET; Infusion Purrps; Infusions, 
I nt r avenous- - i nst r uront at i on - - I S; I nf usi ons, I nt ravenous- - rot hods - - MT 
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[Successful treatront of female infertility of hypot hal am c origin 
using pulsed «ci:" i on of gonadot r opi n- r el easi ng hor rone ( LHRH) ] 

Skuteczne I eczeni e ni epl odnosci kobi ecej pochodzeni a podwzgor zowego za 
poroca pul sacyj nego podawani a horronu uwal ni ai acego gonadot r opi ny ( LH 
-RH). 

Grabinski M Bol anowski M Zal ewski J; Zbrog U 

G nekol ogi a pol ska ( POLAND) Jan 1987, 58 ( 1) p11-6, I SSN 001 7- 001 1 
--Print Journal Code: 0374641 
Publ i shi ng Msdel Pr i nt 

Docuront type: Case Reports; English Abstract; Journal Article 



Languages: PCLI SH 

Mai n Q t at i on Owner : NLM 

Record type: MEDLINE; Corrpl et ed 

[Successful treatrrent of f erral e Infertility of hypot hal arri c origin 
using pulsed atjrrf ni st r at i on of gonadot r opi n- r el easi ng hornrone ( LHRH) ] 

Skuteczne I eczeni e ni epl odnosci kobi ecej pochodzeni a podwzgor zowego za 
porroca pul sacyj nego podawani a horrronu uwal ni aj acego gonadot r opi ny ( LH 
- RH) . 

Descriptors: * Gonadot r opi n- Rel eas i ng Hor rrone- - «diii v. it r al Ofi and 
dosage- -AD; * i nf 8f J I i I J y, Ferral e- - dr ug t her apy- - DT; Adult; Humans; 
i of «• i i i i ty, Ferral e- - et i ol ogy- - ET; Infusions, Intravenous 
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HCG and HM3 treatrrent of male infertility with pituitary 

Pr Usuf n T'; I shi be T; Mat surrot o S 

Ur ol ogy ( UNI TED STATES) Jan 1987, 29 (1) p50- 3, I SSN 0090- 4295- - 
Print Journal Code: 0366151 

Publ i shi ng IVbdel Pr i nt 

Docurrent type: Case Reports; Journal Article 

Languages: ENGLISH 

Mai n Q t at i on Owner : NLM 

Record type: MEDLINE; Corrpl et ed 

A case i s pr esent ed of at went y- ni ne- year - ol d acr orregal i c man wi t h sexual 
problems and fertility disturbance due to pituitary adenoma, who 
successfully fathered. Various endocr i nol ogi c studies, skill x-ray film 
and corrput er i zed tomography ( CT) scan revealed a pituitary adenoma. 
Testicular biopsy specimen also supported that the cause of sexual problems 
and fertility disturbance was secondary in origin. Cne rront h after 
transsphenoidal pituitary adenect orry. adm ni st rati on of human 

chor i oni c gonadot r opi n and t 

potency was improved i rrrredi at ( 
becarre pregnant five rront hs I: 

HOG and HM3 t r eat rent or rrai e i en er ttmy rain pi i ui i ar y 
probl ems. 

. . . sexual probl errs and f ert i I i t y di st urbance was secondary in ori gi n. One 
rront h after transsphenoidal pituitary adenect orry. adrti rsl $; rat I on of 
human chorionic gonadotropin and human renopausal gonadotropin was started. 
Hi s pot ency was i rrpr oved i rrrredi at el y . . . 

Descriptors: * Adenoma- - corrpl i cat i ons- - CQ "Chorionic Gonadotropin 
--therapeutic use--TU; 'infertility, Male- -drug therapy--DT; 
*Msnot ropi ns- -t herapeut i c use--TU; 'Pituitary Neopl asms- - corrpl i cat i ons- - CO 
; Acr orregal y- - et i ol ogy- - ET; Adult; Humans; i nf 6ft i ! i t y, Male 
- - et i ol ogy- - ET 
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[A new t her apeut i c approach to infertility in polycystic ovaries: 
pure FSH] 

Une nouvel I e approche t her apeut i que de la sterilite dans I es ovaires 
pol ykyst i ques: I a FSH pure. 
Dr api er - Faur e E 

Revue francaise de gynecol ogi e et d' obst et r i que (FRANCE) Apr 1986, 81 
(4) p179-84, I SSN 0035- 290X- - Pr i nt Journal Code: 0411346 
Publ i shi ng Msdel Pr i nt 

Document type: English Abstract; Journal Article 

Languages: FRENCH 

Mai n Q t at i on Owner : NLM 

Record type: MEDLINE; Corrpl et ed 

Current, improved understanding of the physi opat hoi ogy of polycystic 
ovary syndroms of f ers t he possi bi I i t y of rrore sui t abl e t reat rrent . Forrrerl y, 
objectives differed for a given patient: re-establish regular cycles using 
progestogens or est r opr ogest ogens, reduce hi r sut i sm vw t h ant i andr ogens, 
trigger ovulation. O orri d is the inducer of choice, but setbacks occur. 
I nj ect abl e gonadot r opi ns wer e, i n pr i nci pi e, a cont r ai ndi cat i on due t o t he 
high incidence of excess stimulation and multiple pregnancy. The 
introduction of purified FSH offers another ret hod of stimulation. 
Severe excess st i mul at i on is el i rri nat ed wi t h a sui t abl e prot ocol i nvol vi ng 
adtri ni st r at i on of small doses. This offers hope, but as yet no 
large-scale trial has been published. 

[ A new t her apeut i c appr oach t o i ni sr t i \ i t y in pol ycyst i c ovar i es : 
pure FSH] 

Une nouvel I e approche t her apeut i que de la sterilite dans I es ovaires 
pol ykyst i ques: I a FSH pure. 



. . . due to the high i nci dence of excess st i mil at i on and mil • 
pregnancy. The introduction of purified FSH offers another rret hod of 
st i mil at i on. Severe excess st i mil at i on is el i rri nat ed with a sui • 
protocol involving di 1 > siij - of small doses. This offers hope, 
but as yet no large-scale trial has been. 

Descriptors: * Fol I i cl e St i mil at i ng 
infertility, Ferral e- - dr ug therapy--DT; 
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[Effect of short-term adfri oi st r at I on of LB- HR in male 
I nf 8r t i i i t y on hor nronal and serri nal par arret ers] 

Vp\ yw krot kot rwal ego st osowani a LH - RH na niektore par arret ry 
endokr ynol ogi czne i serri nol ogi czne w pr zypr adkach ograni czonej pi odnosci i 

Fr ai ol i F; Donder o F 

Q nekol ogi a pol ska ( POLAND) 1976, 47 (6) p655- 62. I SSN 001 7- 001 1 - - 
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[Effect of short-term adm ni St r at i on of LH- HR in male 
Infertility on hor mortal and serri nal par arret ers] 

Vy>l yw krot kot rwal ego st osowani a LH - RH na niektore par arret ry 
endokrynol ogi czne i serri nol ogi czne w pr zypr adkach ograni czonej pi odnosci i 
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[Male hypogonadot rophi c hypogonadism successful treatrrent of 
i nf er tiMty with HM3 + HOG ( aut hor ' s t r ansl ) ] 

Hypogonadi srre hypogonadot r ope mascul i n: succes du traiterrent de la 
st er i I i t e par H. M G + H. C. G 

Gayral M N; M I I et D; fvandel baum J ; Serf at y D; Net t er A 

Annal es d' endocri nol ogi e ( FRANCE) Sep- Get 1975, 36 (5) p227-41, 
I SSN 0003- 4266- - Pr i nt Journal Code: 0116744 
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Ten typical cases of ma I e eunuchoi di sm ( t wo with anosrri a) are reported. 
Af t er adrri rti si r at i on of cl om f ene ci t r at e to f i ve pat i ent s t her e was 
no change in blood levels of gonadot r ophi ns in four cases; in the fifth, a 
srral I and transitory increase of LH was noted. The intravenous 
i nj ect i on of LHRH ( 100 rrcg) to f i ve pat i ent s i nduced an i ncr ease of ser urn 
LH i n al I cases and serum FSH i n three cases. The i ni t i al site 
of the dysfunction is possibly hypot hal am c with secondary gonadot r ophi c 
pituitary insufficiency. Arrong six patients desiring paternity, prolonged 
treatrrent (for 36 t o 98 weeks), with 1-03(1700-7000 I . U. weekly) + HM3 
(450-825 I . U. FSG weekl y) resulted i n t he appearance of spermatozoa i n t he 
serri nal fluid in five cases and a pregnancy was obtained in four cases. 
Mat hods of treatrrent are discussed. 

[Mile hypogonadot r ophi c hypogonadism successful treatrrent of 
infertility with HM3 + MQG ( aut hor ' s t r ansl ) ] 

Ten typical cases of male eunuchoi di sm ( t wo with anosrri a) are reported. 
Af t er sdsri ni st r a- i on of cl orri f ene ci t r at e to five pat i ent s t her e was 
no change in blood levels of gonadot r ophi ns in four cases; in the fifth, a 
small and transitory increase of LH was noted. The intravenous 
i ni ect i on of LHRH ( 100 rrcg) to five pat i ent s i nduced an i ncr ease of ser urn 
LH i n al I cases and ser urn FSH i n t hr ee cases. The i ni t i al site 
of the dysfunction is possibly hypothalamic with secondary gonadot r ophi c 
pituitary insufficiency. Arrong six patients desiring paternity, prolonged 
treatrrent (for 36 t o 98 weeks), with HGG( 1 700- 7000 I . U. weekly) + HM3 
(450-825 I. U. FSG weekl y) r esul t ed i n t he. . . 
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Long- 1 er m t her apy with I ow- dose c 
effects on serren, serum FSH, LH 
and carbohydrate tolerance. 
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journal of fertility (SWEDEN) 1974, 19 (1) p49- 55, 
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Long- 1 er m t her apy with I ow- dose ci scl orri phene in rmle infertility: 
effects on serren, serum testosterone ond estradiol, 

and carbohydrate tolerance. 
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Therapeutic effect of synthetic luteinizing hor rrone- r el easi ng hor rrone ( 
LH- RH) in rral e I n; m i i I i i y due to idiopathic azoosper rri a and 
ol i gosper rri a. 
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A prospective random zed comparison between long and di scont i nuous- 1 ong 
protocols of gonadot r opi n- r el easi ng hor rrone agonist for in vitro 
fertilization. 

Fuj i i S; Sagar a M Kudo H; 
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IVedi ci ne, Aorror i , Japan. 
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OBJECTIVE: To investigate the efficacy of a di scont i nuous- 1 ong protocol 
in an I VF program DESIGN: Prospective random zed study. SETTING 
University hospital. PATI ENT( S) : Cne hundr ed t hi rt y- seven I VF cycl es of 92 
patients in an outpatient I VF pr ogr am f r om Apr i I 1995 to December 1995. 
I ISTTERVENTI CN( S) : In the di scont i nuous- 1 ong pr ot ocol group (n = 68), GnRH 
agonist (GnRH- a) was adrri ni st er ed from the luteal phase until cycle day 7, 
when pure S dsri n ^ > was begun. I n t he long protocol 
group (n = 69), GnRH- a was adrri ni st er ed until the day before hOG 
adfri ni st r as i on. MM N OUTCOME M=ASURE( S) : Serum LB and ovar i an 
steroid hor rrone levels, and I VF out corns. RESULT( S) : The period and the 
total dosage of hM3 were increased i n t he di scont i nuous- 1 ong protocol 
group. Al t hough t he f ert i I i zat i on rat e was si rri I ar under bot h prot ocol s, 
t he number of errbr yos t r ansf er r ed was srral I er and t he cancel I at i on r at e was 
higher in the di scont i nuous- 1 ong protocol group because of the greater 
failure of oocyte retrieval and fertilization. Serum E2 levels in the late 
follicular phase were lower in the di scont i 

~ ■ i on of GnRH- a i s 

• devel oprrent . 
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An ultrasonographic evaluation of the endomet r i urn was perforrred i n 158 
patients undergoing ovarian st i mil at i on for an in-vitro assisted 
reproduction pr ogr arms. Endorretrial thickness was evaluated in 109 patients 
under going in-vitro f er t i I i zat i on ( I VF) f or f erral e i ndi cat i ons and i n 49 
patients undergoing i nt r acyt opl asrri c sperm injection ( I CSI ) for male 
indications. The rraxi rral endorretrial thickness was measured on the day of 
human chori oni c gonadot rophi n ( HCG) adrri ni st rat i on by 
longitudinal scanning of the uterus on the frozen image using electronic 
cal I i per s pi aced at t he j unct i on of t he endorret r i urn rryorret r i urn i nt er f ace at 
the level of the fundus. Cases in which the endorretrial thickness was >/=10 
rrm were included in group A; cases in which the endorretrial thickness was 
<10 rrm were assigned to group B. The age of the patients, serum 17- bet a 
oestradiol concentrations on the day of HCG adrri nl St r at i on, the 
length of follicular st i rrul at i on, the number of follicles, 17- bet a 
oestradiol concentrations per follicle on the day of HCG and the 
nurrber of errbr yos transferred were analysed in each case. When corrparing 
endorretrial thickness and results in I VF and I CSI patients, an endorret ri urn 
<10 rrm pr edorri nat ed i n I VF patients (27.5°/^ corrpared with those undergoing 
I CSI (16. 7% (P = 0.05); conversely an endorret rium >=10 rrm was rrore 
frequent in I CSI than in I VF patients. The incidence of pregnancy was 
hi gher in I VF group A pat i ent s ( 32/ 79; 41°/^ t han i n I VF group B pat i ent s 
(5/30; 17°/9 (P = 0.03), whereas no significant difference was found between 
I CSI group A (13/42; 31°/<) and I CSI group B ( 3/ 7; 43°/^ patients. Thus, a 
hi gher per cent age of I VF pat i ent s had t hi n endorret rium when corrpar ed wi t h 
I CSI patients; thin endorret rium was a prognostic indicator of pregnancy 
onl y in t he case of a f erral e i ndi cat i on f or j of er M I i S y (I VF) . A t hi n 
endorret rium in cases of ? srr&i s i fi? sir i I I I i y may r ef I ect a 
previous or present uterine pathology, whereas in indications of male 
i nf sr S i i i ! y (i.e. cases usi ng I CSI ) , ■-->•-- 
uterine pathology, the presence of a 
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PURPOSE: Early t i rred follicular aspiration ( ETFA) of one ovary 10-12 hr 
aft er adrfi ni si rat i an of chori oni c gonadot ropi n ( hOS) i s an 
attempt to prevent severe ovarian hyper st i rrul at i on syndrome ( OHSS) . After 
the i nt r oduct i on of ear I y t i rred f ol I i cul ar aspi r at i on ETFA of one ovar y i n 
IVF/ET cycles at high risk for severe CHSS, no cases of severe OHSS were 
r egi st er ed in t he Lj ubl j ana I VF/ ET pr ogr am I n t he per i od bef or e pr event i ve 
ETFA (1984-1992) there were 16 cases of severe CHSS of 4798 IVF/ET cycles 
followed by 577 clinical pregnancies. After the introduction of ETFA 
(1992-1993) there were no cases of severe CHSS of 2289 I VF/ ET cycl es 
f ol I owed by 364 cl i ni cal pregnancies. METHODS: Ve at t errpt ed t o eval uat e t he 
significance of this observation by comparing two groups of f erral 8 
I nf art M i ty IVF/ET cycles at high risk for severe CHSS. The 
occurrence of severe CHSS and clinical par arret ers in the two groups of 
IVF/ET cycles at high risk for severe CHSS we r e corrpared. RESULTS: I n t he 
group of 106 IVF/ET f errai 8 i nf 9ft i i i ty cycles at high risk of 
severe CHSS with preventive ETFA, there were no cases of severe CHSS. In 
the control group of 92 I VF/ ET i snsel 8 % o cycles at 

high r i sk f or sever e CHSS wi t h nor rral I y t i rred f ol I i cul ar aspi r at i on ( NTFA) 
of both ovaries, severe OHSS occurred in 16 cases. The difference i n t he 
occur r ence of sever e CHSS bet ween the t wo gr oups is hi ghl y si gni f i cant ( P < 
0. 005) , bot h i n hive hCG and i n GnRHa/ hM3 hCG- i nduced I VF/ ET 
cycles. No difference in live birth rate (16 vs. 16°/^ between t he t wo 
groups was noted. CCNCLUSI CNS: Considering these results we conclude that 
ETFA is another successful option to decrease the incidence of severe CHSS 
in assisted reproduction. The preventive effect of follicular aspiration 
seems to depend on its t i rri ng. 
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This study reviews the various types of t r eat rrent used in 
I tlf ar i i I i i y due to hyper andr ogeni sm, with the ai m of answering the 
f ol I owi ng t hr ee quest i ons: How shoul d t hese dr ugs be pr escr i bed? Wiat ar e 
t hei r si de- ef f ect s? What ar e t he best di agnost i c i ndi cat i ons? Possi bi I i t i es 
include ovulation inducers but also all types of treat rrent capable of 
i rrpr ovi ng t he f er t i I i t y of t hese worren. The t r eat rrent of I nf mtWt y 
due to adrenal hyper andr ogeni sm is based upon glucocorticoids. This 
treat rrent must be continued for 3 rront hs after conception, to attempt to 
avoid early spontaneous abortion. The first -line inducer in ovarian 
hyper andr ogeni sm i s cl orri phene ci t rat e. The good resul t s obt ai ned usi ng t he 
combination of dexarret hasone and cl orri phene citrate are explained by an 
adrenal participation in this type of hyper andr ogeni sm In case of failure, 
and in addition to classical rrenot r ophi ns: -- pr e- 1 r eat rrent using LHRH 
; the onset of premature I ut ei ni sat i on but does not prevent 
possibility of multiple pr egnanci es ; - - use of purified FSH 
reduces, though not sufficiently, the risks of rrul t i f ol I i cul ar maturation 
but does not greatly increase the overall pregnancy rate; --the "slow" 
pr ot ocol wi t h pur i f i ed FSH r educes t he i nci dence of rrul t i f ol I i cul ar 
mat ur at i on. Shoul d t hi s f ai I , pr i or t r eat rrent wi t h an LHRH agoni st and i f 
not the pulsed adffi ni &S r at I on of LHRH in non- obese worren can be 
suggested. Surgical treat rrent provides useful results in severe form; of 
sterility due to polycystic ovaries syndroms, with new per - eel i oscopi c 
t echni ques. 
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Bet ween Noverrber 1980- August 1989. physicians in Cairo, Egypt followed 
1488 infertile couples. The study reported the extent of ! n? er I i i : i y, 
its etiology, and problems related to its management . Primary and secondary 
i nf 8f • : I : • V affected 70.7% and 29. 3% of the couples, respectively. 
Length of i r;f ;sr • i ! i i y ranged from 1 t o 23 years (mean = 7.18 for 
primary i nf <}■: \ I j : y and 6.05 for secondary i nf ert i i i t y) . 306 
husbands ( 20. 6% of ' t he couples) had either an insufficient sperm count (20 
X 1 million), insufficient sper m mat i I i t y (40%), or 40% abnormal sperm 
Both the husband and wife of 181 couples (12.2%) suffered from 
i nf ;?: •:!:• v. The physi ci ans coul d not i dent i f y t he cause of 
i nf 8? s i I i s y in 49 couples (3.3%). 952 wives ( 64% of the couples) were 
infertile. Tubal problems were mainly responsible for i s^rs;; i; 
i nf er t i i i t y (42% followed by ovulatory disorders (25.3%), mil t i pi e 
factors (23.4%. pelvic endorret r i osi s (5.6%), and cervical effects (4.2). 
Various treatrrents included laparoscopic adhesi ol ysi s in 30 patients, tubal 
microsurgery in 523 patients, induction of ovulation and monitoring (e.g., 
cl orri d and HCG ) i n 224 pat i ent s, i n vi t r o f er t i I i zat i on ( I VF) and 
embryo transfer ( ET) in 256 patients, artificial insemination with 
husband's capacitated sperm along with ovulation induction in 114 couples, 
intrauterine synechia and septa via hysteroscopy in 17 patients, and 
abdominal rryorrect orry in 57 patients. The follow-up pregnancy rate for 523 
rri crosurgery patients was 55. 2% and 38% went full term Cnl y 51 -63% of the 
couples could afford to pay for I VF and ET, i nduct i on/ moni t or i ng of 
ovulation, or artificial insemination with husband's sperm all of which 
only the private sector provided. Patients had t o wai t for laparoscopy and 
microsurgery which were also available through government hospitals. These 
results demonstrate that prevention of i nf erti f i ty is preferable to 
treatment particularly in developing countries such as Egypt. Islam's view 
of nf eri ' j and f ami I y is al so addressed. 
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Three infertile couples were submitted to in vitro fertilization and 
uterine errbryo transfer ( I VF+ET) and 7 to i n vi t r o f er t i I i zat i on and 
pronucl ear stage tubal transfer ( I VF+PRCST) . In order to programmed 
menstruation Nor et hi st er one, 10 rrg daily, were administered during the 
cycle preceding the one of controlled ovarian hyper st i rrul at i on. In order to 
inhibit endogenous production of FSH and LH , leuprolide 
acet at e, a Gn- RH agoni st , was i nj ect ed subcut aneousl y 1 rrg dai I y dur i ng 6 
days and 0. 5 rrg fowardly fromthe luteal phase of the cycle proceeding the 
one of hyper st i rrul at i on until the day of H .-To 
achieve super ovul at i on pure FSH (Metrodine), HM3 (Pergonal) and 
HOG (Endocorion) were used. Oocyte retrieval was performed through 
transvaginal puncture under ultrasonographic control. For oocyte and errbryo 
i dent i f i cat i on and cl assi f i cat i on, sper mat ozoa separ at i on and capaci t at i on 
and garret e insemination and incubation procedures habitual techniques were 
employed. Pronucl ear errbryo tubal transfer was performed through a 
I apar oscope 17 hour s af t er i nserri nat i on and errbryo t r ansf er t o t he ut er i ne 
cavity after 48 hours. Nine of 10 patients responded to gonadot r ophi n 
hyper st i rrul at i on and were submitted to ovarian puncture. 69 oocytes (7, per 
patient) were obtained, 59 (81.15% of which were mature. 74. 55% of the 
inseminated oocytes fertilized. Two patients got pregnant: one, submitted 
t o I VF+PRCST, pr esent I y has a rrul t i pi e pr egnancy wi t h t r i pi et s and t he 
second, submitted to I VF+UT, had a rri ssed abortion at 8 weeks of pregnancy. 
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M=i ot i c resumption in t el eost oocytes is induced by a mat ur at i on- i nduci ng 
horrrone ( M H) . The sensitivity of oocyt es t o M H, al so known as oocyt e 
rrat ur at i onal corrpet ence ( CMC) , is induced by LH vi a rrechani srrs that 
are not fully understood. A previous study of Ayu ( PI ecogl ossus al t i vel i s) 
showed the presence of functional heterologous gap junctions ( GJs) between 
oocytes and their surrounding granulosa cells. The objectives of this study 
wer e t o det er rri ne the r ol e of ovar i an GJs and of pr ot ei n ki nase A ( PKA) 
dur i ng t he acqui si t i on of CMC. We exarri ned t he ef f ect s of t he speci f i c GJ 
inhibitor car benoxol one ( CBX) and 1 8al pha- gl ycyr r het i ni c acid ( al pha- GA) on 
the LH- ( hCG )- dependent acquisition of CMC and on 
M H- ( 1 7, 20bet a- di hydr oxy- 4- pr egnen- 3- one) - dependent rrei ot i c r esurrpt i on; 
rreasured the cAM 3 content of ovarian follicles during the HOG 
-dependent acquisition of CMC; and det er rri ned the effects of PK activators 
and inhibitors on i'iC.G- dependent CMC. Production of follicular cAM 3 
increased during the hCG - dependent acquisition of CMC. Both GJ 
inhibitors and the PKA inhibitor H8- di hydr ochl or i de, but not t he PKC 
inhibitor GF109203X, suppressed the ft GO- dependent acquisition of CMC 
in a dose- dependent manner . The PKA act i vat or forskolin induced CMC wi t h a 
si rri I ar potency to hOCs Unlike previous observations with t el eost s 
where disruption of heterologous GJ either blocks or st i rrul at es rrei ot i c 
resumption, treat rrent with GJ inhibitors did not affect M H- dependent 



rrei ot i c resumption in mat ur at i onal I y corrpet ent follicles of Ayu. These 
observations suggest that ovarian GJs are essential for LH- dependent 
acquisition of CMC but not for M H- dependent mei ot i c resumption, and that 
t he st i BUi at i on of CMC by LH i s rredi at ed by cAIvP- dependent PKA. 
They are also consistent with the vi ew t hat a precise balance between 
GJ- rredi at ed signals (positive or negative) and oocyte mat ur at i onal 
readiness is required for horrronally regulated mei ot i c resumption. 
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The biological activity and spatio-temporal expression patterns of the 
gonadotropin receptors FSH- R and LB -R were exam ned i n t he 
repetitive spawner Atlantic halibut to elucidate the gonadotropic 
regulation of the asynchronous follicle development. The cloned receptors 
were expressed i n rrarrrral i an CCS- 7 eel I s, and sf i nui at i art wi t h sea 
bass FSH and LH increased the cAIvP production. The halibut 
FSH- R and LH- R genes were shown to be highly expressed i n t he 
gonads of sexuaN y mat ur e fish, but t he t r anscr i pt s were al so f ound in 
ext ra- gonadal tissues such as pituitary and brain, afferent expression 
patterns of FSH- R and LH- R i n the developing follicles were 
documented by semi - quant i t at i ve RT- PCR Abundant FSH R rrRNA was found 
in t he srral I f ol I i cl es dur i ng pr i mar y gr owt h and vi t el I ogenesi s, and t he 
si gnal s were I ocal i zed t o t he granul osa eel I s by in si t u hybri di zat i on. In 
cont r ast , f ol I i cul ar LH- R rrRNA was har dl y det ect abl e dur i ng t he ear I y 
stages. Conversely, in follicles during final maturation FSH- R rrRNA 
levels tended to decrease, while the expression of LK- R was highly 
upregulated. Wiereas the pituitary FSH and LH are 
asynchronously expressed in annual spawners, both gonadotropins were 
expressed in the female halibut pituitary throughout the reproductive 
cycle, except in the prespawning females. Hence, the sequential 
gonadotropic activation of ovarian follicle growth and maturation in 
repetitive spawners is probably regulated by modulating the temporal 
expressi on of FSH R and LH- R i n t he f ol I i cl e rrerrbrane. 
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In this study, sheep oocyt e- currul us cell complexes ( CCC) derived from 
medium ( M. antral follicles ( M CCC) were i n vi t r o mat ur ed alone or in 
coculture with CCC derived from small ( S) antral follicles ( S- CCC) to 
i nvest i gat e t he cont r i but i on of currul us eel I s ( CC) and oocyt es to t he 
process of oocyte rrei ot i c maturation and currul us expansion ( CE) . 
Experiments were conducted with or without gonadotropins ( FSH 
LH) . Regardless of culture conditions, about 12% of S- oocyt es reached 
the met aphase II stage, and S- CC showed a I ow degree of CE. In contrast, 
both mat ur at i onal processes were significantly stimulated by gonadotropins 
in M CCC. However, about 48% of S- oocyt es progressed to met aphase II, and 
S- CC expanded af t er cocul t ur e wi t h gonadot ropi n- st i rrul at ed M CCC and M CC 
but not with mural granulosa cells. Both mat ur at i onal processes were 



inhibited when S- OCC were cocultured with M denuded oocytes, or when 
S- denuded oocytes were cocultured with M CC. The capacity of these 
par acr i ne f act or ( s) to act i vat e t he IVAPK pat hway i n sorrat i c and ger m eel I s 
of S-corrplexes was investigated. It was found that IvAPK ki nase/ IVAPK 
phosphorylation levels in M OCC but not in S- OCC wer e si gni f i cant I y 
i ncr eased by gonadot ropi ns, f i rst i n CC and I at er i n t he oocyt es. Ki nase 
phosphor yl at i ons wer e act i vat ed onl y i n S- oocyt es cocul t ur ed wi t h M OCC or 
M CC. These results demonstrate that soluble factors specifically produced 
by M CC ar e capabl e t o i nduce rrei ot i c mat ur at i on and CE i n S- corrpl exes by 
acting via CC. These factors can induce IVAPK act i vat i on only in S- oocytes, 
whose rrei ot i c ar r est coul d be due t o t he i nabi I i t y of sur roundi ng CC t o 
respond t o gonadot ropi n st ! mil at i on. 



10/3, ABU 
Dl ALOG( R) Fi I e 155: MEDLI NE( R) 
(c) format only 2008 D al og. All rts. reserv. 

25614633 PM D: 18028753 
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The r ol e of t heca eel I s in ever y aspect of ovar i an f ol I i cul ar f unct i on i s 
r evi ewed. A di st i ngui shi ng f eat ur e of t heca eel I s may be t hei r abi I i t y to 
initiate follicle growth on differentiation f r om cor t i cal stromal cells, 
si i nu\ as e f ol I i el e grow* h by granul osa eel I rri t osi s t hrough FSH 
-induced androgen receptor, and cause andr ogen- st i rail at ed receptor 
formation of FSH. As LH not only st i rrul at es androgen production 
by t heca cells at tonic levels, but also induces nror phol ogi cal 
I ut ei ni zat i on in addition to androgenesis at surge levels, the dual action 
concept of LH is proposed. Maturation of the selected dorri nant 
f ol I i cl e and at r esi a of subor di nat e ant r al f ol I i cl es i s i nt er pr et ed by this 
concept . Two- way si gnal I i ng bet ween oocyt es and sorrat i c t heca eel I s wi t h 
growth factors is shown to play a pivotal role in preantral 
f ol I i cul ogenesi s and at resi a. Thus, t heca eel I s have a rrore si gni f i cant 
rol e i n f ol I 
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enhance their use as a rrodel for studying human and non- human primate 
oocyt e bi ol ogy. In t hi s speci es, a st andard dose of HQS di d not 
ef f ect i vel y i nduce oocyt e mat ur at i on in vi vo. The obj ect i ves of this st udy 
were to characterize ovarian response to an FSH printing regirren in 
marrroset s, given without or wi t h a hi gh dose of hCG and to det er rri ne 
the rrei ot i c and devel oprrent al corrpet ence of the oocytes isolated. Q/ar i es 
were r erroved f r om synchr oni zed mar noset s treated with FSH al one (50 
lU/d for 6 d) or the sarre FSH t r eat rrent corrbi ned wi t h a si ngl e 
injection of hCG (500 I U) . Cunxil us- oocyt e corrpl exes ( COCs) were 
isolated from large (>1.5rrm) and small ( 0. 7- 1 . 5rrm) antral follicles. In 
vivo- matured oocytes were subsequently activated part henogenet i cal I y or 
f er t i I i zed i n vi t r o. I rrmat ur e oocyt es wer e subj ect ed to in vitro mat ur at i on 
and then activated par t henogenet i cal I y. Treatment with FSH and 
hCG corrbi ned increased the number of expanded COCs from large antral 
follicles corrpared with FSH al one (23.5 +/ - 9. 3 versus 6.4 +/ - 2.7, 
rrean +/ - S. E. M ) . Approximately 90% of oocytes surrounded by expanded 
currul us cells at the t i rre of isolation were rrei ot i cal I y mature. A 



bl ast ocyst f or mat i on r at e of 47% was achi eved f ol I owi ng f ert i I i zat i on of in 
vi vo- rrat ur ed oocytes, whereas par t henogenet i c activation failed to induce 
devel oprrent to the blastocyst stage. The capacity of oocytes to corrpl et e 
rrei osi s in vitro and cleave was positively correlated with follicle 
di arret er. A dramatic effect of follicle size on spindle for rrat ion was 
observed in oocytes that failed to corrpl et e rrei osi s in vitro. Using the 
corrbi ned FSH and hCG regirren described in this study, large 
nurrbers of in vivo matured marrroset oocytes could be reliably collected in 
a single cycle, rraki ng the marrroset a valuable model for studying oocyte 
rrat urat ion in human and non- human primates. 
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It has been derronst r at ed in Buf o arenarumthat fully grown oocytes are 
capable of rrei ot i c resumption i n t he absence of a hormonal st i mil us if they 
are deprived of their follicular envelopes. This event, called spontaneous 
rrat urat ion, only takes place in oocytes collected during the reproductive 
period, which have a met abol i cal I y mat ur e cyt opl asm In Buf o arenarum, 
progesterone acts on the oocyte surface and causes modifications i n t he 
act i vi t i es of i rrport ant enzyrres, such as a decrease i n t he act i vi t y of 
adenylate cyclase (AC) and the activation of phosphol i pase C ( PLC) . PLC 
activation leads to the for rrat ion of di acyl gl ycerol (DAG) and inositol 
triphosphate ( I P( 3) ) , second rressengers that activate protein kinase C 
( PKC) and cause an increase in intracellular Ca( 2+) . Recent data obtained 
from Buf o arenarum show that progest er one- i nduced maturation causes 
si gni f i cant rrodi f i cat i ons in t he I evel and corrposi t i on of neut ral I i pi ds 
and phospholipids of whole fully grown ovarian oocytes and of enriched 
fractions in the piastre rrerrbrane. In arrphi bi ans, the luteinizing hormone ( 
LH ) i s r esponsi bl e f or rrei osi s r esurrpt i on t hr ough t he i nduct i on of 
progesterone production by follicular cells. The ai m of this work was to 
study the i rrport ance of gap junctions i n t he spontaneous and LH 
-induced maturation in Buf o arenarum oocytes. During the reproductive 
period, Bufo arenarum oocytes are capable of undergoing spontaneous 
rrat urat ion in a si rri I ar way to marrmal i an oocytes while, during the 
non- r epr oduct i ve period, they exhibit the behaviour that is characteristic 
of arrphi bi an oocytes, requiring progesterone si i nui at i 00 for rrei ot i c 
resumption (incapable oocytes). This different ability to mature 
spontaneously is coincident with differences i n t he amount and corrposi t i on 
of the phospholipids i n t he oocyte rrerrbranes. Capable oocytes exhibit in 
their rrerrbranes higher quantities of phospholipids than incapable oocytes, 
especially of PC and PI, which are precursors of second rressengers such as 
DAG and I P( 3) . The uncoupling of the gap junctions with 1-octanol or 
hal ot hane fails to induce maturation in follicles from the non- r epr oduct i ve 
period, whose oocytes are incapable of maturing spontaneously. However, if 
the treatment is perforrred during the reproductive period, with oocytes 
capable of undergoing spontaneous maturation, rrei osi s resumption occurs in 
high percentages, similar to those obtained by manual def ol I i cul at i on. 
Interestingly, results show that LH i s capabl e of inducing GVBD i n 
both incapable oocytes and in oocytes capable of maturing spontaneously as 
long as follicle cells are present, which would imply the need for a 
comrruni cat i on pat hway bet ween t he oocyt e and t he f ol I i cl e eel I s. Thi s 
possi bi I i t y was anal ysed by corrbi ni ng LH t reat rrent wi t h uncoupl i ng 
agents such as 1-octanol or hal ot hane. Results show that maturation 
i nduct i on wi t h LH r equi r es a eel I - eel I coupl i ng, as t he uncoupl i ng of 
the gap j unct i ons decreases GVBD per cent ages. Experiments with LH i n 
the presence of heparin, BAPTA/ AM and theophylline suggest that the horrrone 
could induce GVBD by rreans of the passage of I P( 3) or Ca( 2+) through the 
gap junctions, which would increase the Ca( 2+) level in the oocyte 
cytoplasm and activate phosphodiesterase ( PDE) , thus contributing t o t he 
decrease in cAlvP levels and allowing rrei osi s resumption. 
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BACKGROUND: In vitro maturation ( I Vfv) of oocytes followed by 
f er t i I i zat i on in vitro (I VF) and errbr yo t r ansf er of f er s an al t er nat i ve to 
conventional I VF treat rrent that rri ni rri ses drug adrri ni st r at i on and avoids 
ovarian hyper st i rail at i on. However, the technique is less efficient than 
maturation in vivo. In the present study, a non- human primate model was 
used to address the hypothesis that the number of oocytes is increased and 
their nuclear and cyt opl asrri c maturity after I VM are improved when 
maturation is initiated in vivo by pr i rri ng with hCG IvETHODS: Young, 
adult cynorrol gus rronkeys were given recombinant human (rh) gonadotropins to 
st I mil ai e the devel oprrent of rail t i pi e follicles, and oocytes were 
aspirated 0, 12, 24, or 36 h after injection of an ovul at i 
The nuclear status of oocytes was det er rri ned at t he t i m 
after culture for a total elapsed t i me of 40-44 hours after !rCG 
RESULTS: Pr i rri ng with hCG significantly increased t he nurrber of 
oocytes harvested, especially after delaying aspiration for 24 h or longer. 
Nuclear maturation after the full period in culture was also enhanced by 
prirring: 71.5, 83.6, and 94.6% of oocytes collected at 0, 12, and 24 h 
hQ3 had progressed t o M I by t he end of the culture period, compared 
to 87.8% of oocytes that were retrieved at 36 h. A large proportion of 
oocytes reaching t he M I stage had either or both abnormal spindles ( >40%) 
and rri sal i gned chr orrosorres ( >60% , judging by i rmrunof I uor escence 
rricroscopy, but these abnor rral i t i es were independent of culture time. The 
rri t ochondr i a wer e evenl y di st r i but ed t hr oughout t he cyt opl asm at al I st ages 
of maturation. Importantly, there was no rricroscopic evidence that the 
dur at i on of cul t ur e had any i nj ur i ous ef f ect s on t he eel I s. CCNCLUSI CN: I n 
conclusion, the evidence supports this non- human primate as a rrodel for 
human I VM and the practice of prirring with nCQ to promote 
devel oprrent al pot ent i al . 



10/3, AB/8 
DI ALOG( R) Fi I e 1 55: IVEDLI NE( R) 
(c) format only 2008 Dialog. All rts. reserv. 

16920540 PM D: 16297918 

St er oi dogeni c act i vi t i es of f ol I i cl e- st i rrul at i ng hor rrone i n t he ovar y of 
Japanese eel , Angui I I a j aponi ca. 

Karrei Hiroyasu; Kaneko Toyoj i ; Ai da Kat surri 

Depart rrent of Aquatic Bioscience, Graduate School of Agricultural and 
Life Sciences, The University of Tokyo, Bunkyo, Tokyo 113-8657, Japan, 
karrei @nar i ne. f s. a. u- 1 okyo. ac.jp 

General and corrparative endocrinology (United States) Apr 2006, 
146 (2) p83-90, I SSN 001 6- 6480- - Pr i nt Journal Code: 0370735 

Publ i shi ng Ivbdel Pr i nt - El ect r oni c 

Docurrent type: Journal Article; Research Support, Non- U. S. Gov't 

Languages: ENGLI SH 

Mai n Q t at i on Owner : NLM 

Record type: IVEDLI NE; Corrpl et ed 

To clarify the physiological functions of f ol I i cl e- st i rrul at i ng hor rrone ( 
FSH) duri ng o>ig-\ i n Japanese eel , Angui I I a j aponi ca, t he 

steroidogenic activities of recombinant Japanese eel FSH ( r j eFSH) 
were assessed in the eel ovary. Female eel were injected with sal iron 
pituitary horrogenat e to enhance the ovarian devel oprrent , and the ovaries at 
different devel oprrent al stages were subjected to steroidogenic bi oassay. 
These ovaries could be classified i nt o t hr ee t ypes accor di ng t o oocyt e 
growth and devel oprrent of ovarian follicular cells. The t ype- A ovar y 
possessed poorly developed follicular cells around pre- or early 
vi t el I ogeni c oocytes, and rj eFSH did not induce sex steroid secretion. 
Testosterone ( T) secretion was st i rrul at ed by r j eFSH i n t he t ype- B ovar y 
wi t h devel oped t heca eel I s and undevel oped gr anul osa eel I s ar ound ear I y t o 
rri d- vi t el I ogeni c oocytes, whereas est r adi ol - 1 7bet a ( E2) secretion was not 
enhanced. The rj eFSH st i rrul at ed both T and E2 secretion in a dose- dependent 
manner f rom t he t ype- C ovary wi t h f ul I y devel oped t heca and granul osa eel I s 
around rri d- vi t el I ogeni c oocytes. Sal rron GTH fraction (sGTH) and a membrane 
permeable cAIVP analogue, 8- br orro- cAIVP (8-Br-cAM 3 ) also enhanced T and E2 
secretion from the t ype- C ovary. Human chorionic gonadotropin ( HCG) 
si rri I ar I y enhanced T secret ion. but failed to t n ■ E2 secretion 
from the t ype- C ovary, suggesting different effects on steroidogenic 
activities bet ween eel FSH and hQQ i n eel ovary. There was a 
positive correlation between the oocyte di arret er and E2 secretion from eel 
ovaries st i rrul at ed by rj eFSH. These results suggest that aromatase activity 
is accelerated by eel FSH in the granulosa cells, which develop 



f ol I owi ng t heca eel I devel oprrent in t hi s speci es. 
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Ivei osi s activating sterol ( IVAS) , the intermediate of cholesterol 
bi osynt hesi s, is an i rrport ant subst ance t o st I ;•>".:! at 9 oocyt es 
maturation in FSH - i nduced signal transduction pathway. Lanosterol 
14al pha- derret hyl ase (CYP51) converts lanosterol t o IvAS. Al t hough IvAS i s 
firstly isolated from bovine testis, the i nf or mat i on about bovine CYP51 
gene and its expr essi on i s I i 1 1 I e. I n pr esent st udi es, t he cDNA cl oni ng, 
genorri c structure, chr orrosomal mapping, and expression patterns of bovine 
CYP51 were derronst r at ed. The cDNA codi ng bovine CYP51 contains a 1509 bp 
open reading f r arre and a 1119 bp 3' untranslated region. And the bovine 
CYP51 gene includes 10 exons and spans about 17 kb. Screening the cattle 
RH5000 panel bovine CYP51 is mapped to chromosome 4 (OcR). The sequenced 
prorroter region is TATA- I ess and contains several highly conserved 
regulatory elerrents, such as GC-box, cAIVP- r esponsi ve elements ( CRE) , sterol 
regulatory el errent ( SRE) which is important fragment for its transcription. 
No evidence of processed pseudogenes is found using long PCR and Southern 
bl ot . Nor t her n bl ot anal ysi s r eveal s t hat an appr oxi mat el y 2.1 kb rrRNA i s 
expr essed i n al I t he exarri ned bovi ne t i ssues, whi I e a 1.8 kb rrRNA i s f ound 
only in the mature bovine testis where the IvAS is accurrul at ed. 
I rrrrunocherri st r y analysis shows that I eydi g cells express the highest level 
of the CYP51 protein in testis. Among different stages follicles it is 
localized pr i mar i I y to the oocytes with the level varying slightly. 
Granulosa cells of primordial, primary and secondary follicles show 
background staining. Wii I e granulosa cells facing the ant rum and currul us 
gr anul osa eel I s of ant r al f ol I i cl es show cons i der abl y heavi er st ai ni ng. The 
highest level is expressed in corpus I ut ea. These data indicate a st age- 
and cell t ype- speci f i c expression of CYP51 protein in bovine 
oogenesi fi. 
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Marrmal i an oocytes grow and undergo rrei osi : 
Oocytes are arrested at the first rrei ot i c proph; 
by the surrounding follicle cells until a 
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The ai m of this study was to investigate the effect of short-term 
t r eat rrent ( f i r st 2 or 6 h) wi t h r ecorrbi nant human f ol I i cl e- st i rail at i 



- hFSH) dur i ng 
corrpet ence of bovine oocytes, 
protein kinase C ( PKC) ( pos: 
i nvest i gat ed usi ng act i vat ors 
sphi ngosi ne) of these two prot< 
corrpet ence of bovi ne oocyt es 
f or mat ' ' 



l ( I VMj on t he devel oprrent al 
roles of protein kinase A ( PKA) and 
i nvol ved i n FSH response) . were 
( Sp- CAM'S, PM\) or i nhi bi t or s ( Rp- CAM'S, 
ss, respectively. The developmental 
isured by the rate of blastocyst 
I VF) . Cur results showed that when 
currul us - oocyt e corrpl exes ( COCs) were cultured with r- hFSH f or t he f i r st 6 
h, a highly significant (P < 0.0001) i rrpr overrent is seen in blastocyst 
devel oprrent rate as a proportion of oocytes in culture compared with those 
mat ured wi t h r- hFSH f or t he f i rst 2 or 24 h. A t ransi ent exposure ( 6 h) to 
the highest dose (100 rricroM/ of forskolin (an activator of adenylate 
cyclase) i ncr eased ( P < 0. 05) the rate of blastocyst formation. But t he PKA 
inhibitors ( Rp- CAM'S) di d not affect t he st i rail at or y ef f ect s of r- hFSH on 
t he bl ast ocyst yi el d. However , st i mil «' i Of? of PKC by I ow doses of PMH 
(0.1-0.5 rricrolvT) during short-term treatrrent, enhanced ( P < 0. 0001 ) the 
devel oprrent al capacity of oocytes, while sphi ngosi ne (a specific inhibitor 
of PKC) i nhi bi t ed ( P < 0. 05) t he st i roil at or y ef f ect s of r - hFSH on t he r at e 
of blastocyst formation. CUr results indicate that although the 
;yt es in vitro can be rrodul at ed by both 
he act i vat i on of PKC duri ng short -t erm 
- hFSH on t he cyt opl asm c mat ur at i on in 
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Corrpared to rrarrrral s, t el eost reproduction presents many original 
features. Reproductive strategies of species are diversified into numerous 
adaptations to a large variety of aquatic envi r onrrent s. This diversity may 
concern sexuality, spawning and parental behaviour, sensitivity to 
envi r onrrent al factors, and specific features of garret ogenesi s such as the 
duration of vi t el I ogenesi s , and egg morphology. Sexuality presents a 
variety of natural rrodal i t i es, from gonochorism to her maphr odi sm The 
absence of definitive arrest of body growth i n t he adult of rrost species 
gives a particular interest t o t he practical control of gr owt h- r epr oduct i on 
interactions. Vi t el I ogenesi s, which represents an irrportant rret abol i c 
effort for the mat er nal organisrrj involves the synthesis of vitellogenin, a 
specific gl ycol i po- phosphopr ot ei n produced in the liver under estradiol 
St i rati at i on , and its incorporation into oocytes by a receptor 
rredi at ed process. Both estradiol synthesis in follicle cells and vt g uptake 
by vi t el I ogeni c f ol I i cl es appear to be mai nl y cont rol I ed by FSH. 
Cocyt e mat ur at i on is di r ect I y t r i gger ed by a pr ogest in, or M S ( mat ur at i on 
inducing steroid) synt hesi sed in follicle cells mainly under LH 
control, and acting through the non- genorri c activation of a rrerrbrane 
receptor. Practical applications of sorre of these particularities result 
mai nl y from the external character of the fertilisation process and of 



errbryonic devel oprrent , which allows manipulating respectively egg 
chrorrosorre stocks and sex differentiation. Ivbreover, the sensitivity of sex 
differentiation to exogenous factors favours the devel oprrent of practical 
rret hods to control the sex of f ar rred populations. Finally, the sensitivity 
of reproductive rrechani srrs to xenobi ot i cs has I ed t o various kinds of 
bi oassays for putative pollutants. 
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Previous studies showed that epidermal growth factor ( EGF) and TGFal pha 
rrirric the action of LH on the resumption of oocyte maturation. Ve 
tested whether EGF- 1 i ke agents, such as arrphi regul i n ( AR) , epiregulin ( ER) , 
and bet acel I ul i n ( BTC) , al so rredi at e t he LH si: i mii at f on of t he 
ovulatory response in the rat. LH induced transient follicular 
expression of AR ER and BTC rrRNA, reaching a maxi nrum after 3- h 
incubation. Fur t her rror e, the addition of ER AR and BTC t o t he culture 
rredi urn coul d rri rri c sorre of LH act i ons. AR and ER f ul I y si mil at ed 
LH - i nduced resumption of rrei osi s in vitro, whereas BTC was less 
effective. To study the putative i nvol verrent of EGF- 1 i ke factors in 
rredi at i on of LH signal, the effect of the EGF receptor kinase 
inhibitor AG1478 was tested. Wien added with LH AG1478. but not its 
inactive analog AG43, reduced EGF receptor phosphorylation and oocyte 
mat ur at i on corrpar ed wi t h f ol I i cl es t r eat ed wi t h LH onl y . In addi t i on 
to t he i nhi bi t i on of r esurrpt i on of rrei osi s. AG1 478 adrri ni st r at i on i nt o t he 
bursa ( 3 rri crog/ bursa) r esul t ed i n 51% ( P < 0. 0005) i nhi bi t i on of ovulation 
in the treated ovaries, corrpar ed with the untreated contralateral ones, as 
wel I as t o t he vehi cl e- 1 r eat ed ovar i es ( P < 0. 02) . LH, as wel I as ER, 
induced the expression of genes associated with the ovulatory response like 
rat hyal uronan synt hase- 2, cycl ooxygenase- 2. and TNFal pha- st i rrul at ed gene 6 
rrRNA, whereas AG1478 inhibited this effect of LH. Release of EGF- 1 i ke 
factors from the rrerrbrane is dependent on activated rret al I opr ot eases. 
Indeed, Gal ar din, a br oad- spect r urn rret al I opr ot ease inhibitor, but not a 
specific matrix rret al I opr ot ease 2 and 9 inhibitor, suppressed rrei ot i c 
maturation induced by LH. Conversely, rrei ot i c maturation induced by 
ER was not affected by Galardin, thus, supporting the notion that LH 
releases follicular rrerrbr ane- bound EGF- 1 i ke agents. In sun-mar y, EGF- 1 i ke 
factors such as ER AR and BTC seem t o rredi at e, at least partially, the 
LH St I rtul at I on of oocyte maturation, ovulatory enzyrre 
expression, and ovulation. 
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Until recently, gonadot r opi n- r el easi ng horrrone ( GnRH) agonists were the 
onl y choi ce avai I abl e to physi ci ans f or prevent i on of prerrat ure I ut ei ni zi ng 
horrrone ( LH) surges in worren undergoing controlled ovarian 
St i mi! St i on . The recent approval of GnRH antagonists for this 
i ndi cat i on gi ves cl i ni ci ans sorre new opt i ons. I n several t r i al s per f or rred, 
t he GnRH ant agoni st r egi rrens have been associ at ed wi t h a si i ght I y I ower 
pregnancy and i rrpl ant at i on rates than the established GnRH agonist 
protocols. This review summarizes the main studies concerning oocyte 



qual i t y and f ert i I i zat i on in I VF cycl es with QiRH ant agoni st s. As a resul t , 
there is no difference between GnRH agoni st and GnRH ant agoni st s concerning 
oocyt e mat urat i on and f ert i I i zat i on rat es. There are very f ew dat a about 
the incidence of oocyte rrorphology anomalies in I VF cycles with 
ant agoni st s. 
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Around 400 follicles sequentially mature and ovulate during an average 
woman' s reproductive I i f et i rre. Follicular growth 1 o t he stage of antrum 
f or mat i on is independent of gonadot r ophi c si i nut &l i on and rri ght be 
dependent of androgen exposure. During the follicular phase, effects of 
LH rrust be considered according to the stages of follicular 
devel oprrent : i n t he ear I y f ol I i cul ar phase, LH act s t hrough speci f i c 
receptors, const i t ut i vel y present on thecal cells, for st i rail at i ng androgen 
production. Androgens seem to be positively involved in the 
f ol I i cul ogenesi s in primates. Indeed, a positive correlation has been 
recently established between androgen receptor expression and follicular 
eel I pr ol i f er at i on. Never t hel ess, LH beyond a certain ceiling I evel , 
suppresses granulosa proliferation, and initiates atresia or premature 
I ut ei ni sat i on. The devel oprrent - r el at ed r esponse t o LH shown by t he 
pr e- ovul at or y f ol I i cl e r ai ses t he possi bi I i t y t hat exogenous LH rri ght 
be used as an adjunct to therapy with exogenous rSH i n clinical 
ovul at i on i nduct i on r egi rrens wher e t he ai m i s to i nduce rronovul at i on. Rec 
LH will allow the opportunity to provide LH support in a 
flexible and responsi ve way, wi t h t he possi bi I i t y of f i ne t uni ng FSH 

action on follicular devel oprrent . Availability of pure. standalone 
LH wi I I al I ow a re- eval uat i on of f ol I i cul ar st i mil at i on based 
on physiological principles, leading to new t r eat rrent protocols. 



10/3, AB/ 16 
Dl ALOG( R) Fi I e 1 55: IVEDLI NE( R) 
(c) format only 2008 D al og. All rts. reserv. 

16076171 PM D: 15269103 

Ivfei osi s- act i vat i ng sterol synthesis in rat preovulatory follicle: is it 
i nvol ved i n resurrpt i on of rrei osi s? 

Cao Xi urrei ; Porrerantz Seymour H; Popl i ker Mai ka; Tsafriri Alex 

Bernhard Zondek Hor rrone Research Laboratory, Depart rrent of Biological 
Regulation, The Wei zrrann I nst i t ut e of Science, Rehovot 76100, Israel. 

Biology of r epr oduct i on ( Uni t ed States) Dec 2004, 71 (6) 
p1807-12, I SSN 0006- 3363- - Pr i nt Journal Code: 0207224 

Publ i shi ng IVbdel Pr i nt - El ect r oni c 

Docurrent type: Journal Article; Research Support, Non- U. S. Gov't 

Languages: ENGLISH 

Mai n Q t at i on Cwner : NLM 

Record type: MEDLINE; Corrpl et ed 

Ivfei osi s- act i vat i ng sterol ( IVAS) was shown t o over corre t he i nhi bi t or y 
effect of hypoxant hi ne on spontaneous mat urat ion of rrouse oocytes and was 
suggested to rredi at e the st I frti! ai i on of rrei osi s by gonadotropins. 
Follicular fluid ( FF) - IVAS is synthesized by cyt ochr orre P450 I anost er ol 
14al pha-derret hyl ase ( LDMi . Follicular LDM was pr ef er ent i al I y I ocal i zed i n 
oocytes by i rmxinohi st ochem st r y . Using [ 3H] acet at e or Ft- [ 5- 3H] rreval onat e as 
precursors as well as hi gh- per f or rrance liquid chromatographic and 
t hi n- 1 ayer chromatographic separation, we have rreasured the concentrations 
of de novo- synt hesi zed lanosterol, FF- IVAS, and cholesterol i n rat graafian 
follicles, currul us- oocyt e conpl exes ( OOCs) , and denuded oocytes (DCs) 
treated with LH , AY- 9944 ( an inhibitor of Del t a1 4- r educt ase, which 
was ant i ci pat ed t o i ncr ease FF- IVAS I evel s by i nhi bi t i ng its met abol i sm) , or 
both after 8 h of culture. In follicles, both LH and AY- 9944 
increased the accurrul at i on of FF- IVAS as corrpar ed t o cont r ol s. In COCs, 
AY- 9944 caused a marked increase in FF- IVAS, but we were unable to detect 
accurrul at i on of FF- IVAS i n DCs. Neither the endogenous increases in FF- IVAS 
accurrul at i on nor the addition of FF- MVS to the culture rredi urn coul d 
over corre the inhibition on resumption of rrei osi s by phosphodiesterase 
inhibitors. Corrpar ed to LH - i nduced resurrpt ion of rrei osi s in 



follicles, that induced by AY- 9944 was nuch delayed. These results call 
into question any role of FF- IVAS as an obligatory rredi at or of LH 
activity on ger rri nal vesicle breakdown. The discrepancy between the 
posi five st ai ni ng f or LDM i n oocyt es and our i nabi I i t y to det ect de novo 
synt hesi zed FF- IvAS i n DCs may r el at e to t he sensi t i vi t y of t he rret hodol ogy 
errpl oyed and either the nurrber of oocytes used or a deficiency in LDM 
synthetic activity in such oocytes. Further studies are required to confirm 
any of these alternatives. 
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Usp9x, an X- 1 i nked deubi qui t yl at i ng enzyme, is stage dependent I y 
expressed i n t he support i ng eel I s (i.e. Sert ol i eel I s and granul osa eel I s) 
and germ cells during rrouse garret ogenesi s. Af - 6, a eel I junction protein, 
has been identified as a substrate of Usp9x, suggesting a possible 
association between Usp9x and Af - 6 in spermatogenesis and oogS«»si S. 
In this study, we exam ned the expression pattern of Af - 6 and Usp9x and 
t hei r i nt racel I ul ar I ocal i zat i on in t est es and ovari es of rri ce t reat ed w/i t h 
or w/i t hout pregnant mare serum gonadotropin ( PM3G) , an FSH- I i ke 
horrrone. In both testes and ovaries, Af - 6 expression was pr edorri nant I y 
observed in supporting cells, as wel I as i n steroidogenic cells, but not in 
any germ cells. In Sertoli cells, Af - 6 was continuously expressed 
throughout postnatal and adult stages, where both Af - 6 and Usp9x were 
enr i ched at t he si t es of Sert ol i - Sert ol i and Sert ol i - sper mat i d j unct i ons 
especi al I y at st ages XI - VI . I n t he gr anul osa eel Is, Af - 6, as wel I as Usp9x, 
was highly expressed in primordial and primary follicles, but its 
expression rapidly decreased after the I at e- secondary follicle stage. 
I nt er est i ngl y, in PfvBG t r eat ed rri ce, t he expr essi on I evel s of Af - 6 and 
Usp9x were synchronously enhanced, slightly in Sertoli cells and strongly 
in granulosa cells of the I at e- secondar y and Graafian follicles. Such 
closely correlated expression patterns between Af - 6 and Usp9x clearly 
suggest that Af - 6 may be deubi qui t yl at ed by Usp9x in both Sertoli and 
granulosa cells. It further suggests that the post - 1 r ansl at i onal regulation 
of Af - 6 by Usp9x may be one potential pathway to control the cell adhesion 
dynarri cs in manTral i an garret ogenesi s. 
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G ucose is an important rret abol i t e and its presence during in vitro 
oocyte maturation ( I VM; can have profound effects on the oocyte's 
devel oprrent al capacity. We have derronst r at ed that glucose uptake increases 
over a 24 h I VM period, with rrost accounted for as I - 1 act at e production. 
However, as maturation proceeds, I - 1 act at e production remains constant, 
suggesting an alternative role for glucose rret abol i sm Vie hypothesised that 
in the latter stages of oocyte maturation, glucose not accounted for by 
I - 1 act at e pr oduct ion is ut i I i sed for FSM- st i mil at ed ext r acel I ul ar 
matrix ( ECM; synthesis. To exam ne precursor utilisation for synthesis of 
ECM bovine currul us- oocyt e corrpl exes ( COCs) were matured i n +/ - FSH 
and/ or gl ucosarri ne (an alternative substrate of matrix components). 



Iveasur errent s included OOC di arret ers, glucose consurrpt i on and I -I a 
production in spent rredi a and [ U- ( 1 4) C] gl ucose incorporation into 
FSH si gni f i cant I y st i rrul at ed bot h di arret er and gl ucose consurrpt i on 
during 20-24 h maturation compared with unst i rrul at ed complexes, alt 
co- i ncubat i on with gl ucosarri ne and FSH decreased total glucose 
consurrpt i on 1 . 7- f ol d corrpar ed wi t h FSH al one ( P < 0. 05) . Furt her rror e, 
t her e was a I i near r el at i onshi p bet ween gl ucose and I - 1 act at e net abol i 
gl ucosarri ne, suggesting that the majority of gl ucos 



bei ng ut i I i sed f or I - 1 act at e pr oduct i on via gl ycol ysi 
gl ucosarri ne, twofold less [ U- ( 1 4) q gl ucose was i nc . 
corrpared with COCs cultured without gl ucosarri ne. These results support 



'pot hesi s that there is a link between glucose and gl ucosarri ne uptake i 
5H- st i rrul at ed ECM synt hesi s . Fur t her rror e, gl ucose has mil t i pi e f at es 
wi t hi n t he OOC dur i ng mat ur at i on and I evel s of ut i I i sat i on ar e dependent c 
the corrposi t i on of the maturation environment. 
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During the per i ovul at or y interval, i nt r af ol I i cul ar progesterone ( P) 
prevents follicular atresia and prorrotes ovulation. Wiet her P i nf I uences 
oocyte quality or maturation and follicle rupture independent of the 
rri dcycl e gonadotropin surge was exam ned. Rhesus monkeys underwent 
controlled ovarian st I mil at I on with recorrbi nant human gonadotropins 
followed by a) experirrent 1: an ovulatory bolus of hCG al one or with 
a steroid synthesis inhibitor (trilostane, TRL) , or TRL + t he pr ogest i n 
R5020; or b) no hCQ , but rather sesarre oi I (vehicle), R5020, or 
di hydr ot est ost er one ( DHT) . In experirrent 1, the majority of oocytes 
remained irrrrature (65% +/ - 20%; by 12 h post-hCG However, the 
percentage of degenerating oocytes increased ( P < 0. 05) with TRL (42%+/- 
22% vs. 0% controls), but was reduced (P < 0.05) by progestin replacement 
(15% +/- 7%V By 36 h post - hCQ the majority of oocytes i n al I three 
groups reached net aphase II ( M ) . In experirrent 2, no evidence of follicle 
rupture was observed in the vehicle, R5020. or DHT groups. Despite the 
absence of hCG , a significant (P < 0.05) percentage of oocytes 
resurred rrei osi s to rret aphase I in R5020- (41 +/ - 9) and DHT- ( 36 +/ - 15) 
but not vehicle- (4 +/ - 4) treated animals. Only oocytes f r om R5020- 1 r eat ed 
ani rral s continued rrei osi s in vivo to Ml. More (P < 0.05) oocytes 
f ert i I i zed i n vi t ro wi t h R5020 (40%; t han wi t h vehi cl e (20%) or DHT ( 22^ . 
Thus, P i s unabl e to el i ci t ovul at i on i n t he absence of an ovul at ory 
gonadotropin surge; however, P and/ or androgens may prevent oocyte atresia 
and promote oocyte nuclear maturation in primate follicles. 
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Marnral i an sg i occurs concorri t ant I y with f ol I i cul ogenesi s in a 
coordinated manner i n t he ovaries. In vitro growth ( I VG) culture systems 
the oocytes have been developed as a new technology for ut i I i zi 
i ncorrpet ent oocytes i n t he ovary as a source of mature oocytes as well 
f or st udyi ng oogsfissi s , f ol I i cul ogenesi s, and oocyt e- sorrat i c eel I 



interactions. The results of I VG exper i rrent s have suggested that direct 
association of oocytes and surrounding granulosa cells supports oocyte 
viability and growth through the gap junctions, which are efficient 
conduits for low rrol ecul ar weight substances. It has been revealed that 
granulosa cells rret abol i ze sorre rrol ecul es which are in turn transported 
into the oocytes. I VG syst errs have also provided evidence that FSH 

prorrotes the devel oprrent of follicles at secondary or later stages by i t s 
St i nrul at I on of pr ol if erat i on and di f f erent i at i on of granul osa eel I s, 
and perhaps by its ant i - apopt ot i c effects. In addition, interactions 
between granulosa eel I - der i ved KIT I i gands and oocyte KIT receptors have 
been suggested as initiating oocyte growth and follicular devel oprrent . 
Furt her rrore, recent findings suggest there are growth factors derived from 
oocytes such as GDF- 9 and BlvP-15. Wth such factors, oocytes participate in 
follicular devel oprrent by regulating t he di f f er ent i at i on of surrounding 
sorrat i c cells. These bidirectional corrrruni cat i ons between oocytes and 
sorrat i c cells are irrportant for oocyte growth and follicular devel oprrent . 
I VG syst errs should provide further information regarding oogenesi s 

and f ol I i cul ogenesi s i n t he ovary. 
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Act i vi n is produced in marrmal i an ovarian follicles and is known to 
function as a paracrine as well as autocrine factor for f ol I i cul ogenesi s 
and £3agene;;i . We investigated the functional rrechani sm of act i vi n 
using a hor mane- suppl errent ed serum-free culture syst em of granulosa cells 
isolated f r om di et hyl st i I best r ol ( DES) - pr i rred 21- day- ol d r at s. Recorrbi nant 
human- act i vi n A appeared to induce CycD2 and to act syner gi st i cal I y with 
FSH to prorrote G1/S transition and cell prol i f erat i on st art i ng f rom 
12h after st ! tnii at i ori , accorrpani ed by an increase of the 
hyper phosphor yl at ed r et i nobl ast orra protein ( ppFfo) . Cells f r om unpr i rred rats 
gave si rri I ar results. FSH, in contrast, showed no CycD2- i nduci ng 
activity, but turned out to rrodul at e CycD2/cdk4 corrpl ex formation and 
enhance ppRb f or mat i on i n conj unct i on wi t h act i vi n. These f i ndi ngs showed 
that the induction of CycD2 by act i vi n and t he syner gi st i c ef f ect of 
act i vi n with FSH on ppRb formation play irrportant roles in prorroting 
GI / S t r ansi t i on i n r at pr i mar y gr anul osa eel I s. 
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As the expression of the LH receptor ( LN- R) in granulosa 
cells is thought to be associated with later stages of f ol I i cul ogenesi s, 
this study was undertaken to evaluate the presence of LH- R rrRNA as a 
suitable mar ker for devel oprrent al corrpet ence of oocytes. Granulosa cells 
and currul us- oocyt e corrpl exes ( CCCs) were recovered from cows that had 
received ovarian s! i nr»! at i on . The CCCs were subjected to errbryo 
production procedures in vitro to assess the errbryoni c potential of the 
oocyte, and the corresponding granulosa cells were used to evaluate the 
presence of LH- R rrRNA by RT- PCR The presence of LH - R 
transcripts in granulosa cells is not a key characteristic of a f ol I i cl e 
bearing a corrpet ent oocyte, although a higher proportion of oocytes reach 
t he bl ast ocyst st age when LH - R rrRNA i s det ect ed in t he granul osa 
cells. Offer ent LH- R i sof or me were cloned and sequence discrepancies 



among six of the isoforms enabled the design of specific oligonucleotides 

to study the presence of the isoforrrE in different follicular cells. All 

LH- R t r anscr i pt s studied and the 80 kDa protein product corresponding 

t o t he f ul I I engt h recept or were f ound i n granul osa eel I s of srral I ( < 4 rrm) 

and I arge ( > 5 rrm) f ol I i cl es. Wien t he granul osa eel I s were cul t ured, t he 

transcripts ware downr egul at ed by the culture conditions; downr egul at i on 

was rror e acut e i n gr anul osa eel I s f r om srral I f ol I i cl es. The addi t i on of 

LH t o t he culture rredi a enhanced LH- R rrRNA downr egul at i on. The 

presence of several LH- R t r anscr i pt isoforms was tissue specific and 

in t he t heca eel I s LH - R rrRNA was r est r i ct ed rrai nl y to eel I s f r om 

I arger f ol I i cl es. Thi s f i ndi ng i ndi cat es t hat t he expressi on and t he 

spl i ci ng of LK- R rrRNA ar e r egul at ed in a eel I - speci f i c and f ol I i cul ar 

si ze- speci f i c manner. 
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The aim of the present study was to elucidate functions of the 
i nt er I euki n ( I L) - 8 at ovul at i on and I ut ei ni zat i on in vi vo. To corrpar e t he 
rror phol ogi cal differences between human chorionic gonadotropin ( bCX^ 
and I L- 8 st i m^l £tt i on , scanning electron rri croscopy was errpl oyed to 
study rat ovarian vascular corrosion casts. Follicular growth and increased 
capillary vessel densities around the follicles were seen in vascular 
corrosion casts after I L- 8 injection, si rri I ar t o t he result of hOQ 
adrri ni st r at i on. This result indicated that exogenous I L- 8 could play a role 
in the neovascularization during follicular devel oprrent as an angi ogenet i c 
factor. Many fenestrations were observed i n t he vascular endot hel i urn by 
hCG adrri ni st r at i on. In contrast, no fenestrations were observed with 
I L- 8 i nj ect i on, i ndi cat i ng t hat I L- 8 may not be suf f i ci ent t o i ncr ease t he 
vascular per rreabi I i t y directly. Although germnal vesicle breakdown ( GVBD) 
occurred at rates of 82% after the hCG i nj ect i on, only 20% GVBD was 
observed after the I L- 8 injection. The present study i ndi cat ed t hat I L- 8 
night have important effects on rat follicles at ovulation and 
I ut ei ni zat i on via vascularization in a si ni I ar manner to hCG 
However, I L- 8 was not effective on vascular per rreabi I i t y and oocyte 
maturation, which were different fromhCG Thus, we can conclude that 
IL-8 can participate in follicular devel oprrent in part and may play 
important roles in ovulation and I ut ei ni zat i on as one of sorre rredi at or s 
induced by endogenous luteinizing hormone. 
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The rrechani sms under I yi ng t he hormonal I mjl si i on of rrei ot i c 
maturation are not understood. The most prevalent hypothesis is that 
hor mone- i nduced maturation is st i mil at ed by an increase in the 
intracellular rressengers, cAM 3 or Ca2+. This study investigated whether 
Ca2+ t r ansi ent s i n somat i c eel I s can I ead t o Ca2+ t ransi ent s i n t he oocyt e, 
and whether hormones that st i mi! at 8 rrei ot i c maturation of mouse 
oocyt es in vi t r o and in vi vo si I fful at e an i ncr ease i n i nt racel I ul ar 
Ca2+. Q a range of potential agonists of Ca2+ release, ATP and UTPwere 
the only agents that st i rail at ed Ca2+ release in currul us cells. ATP- i nduced 
Ca2+ release is f r om i nt r acel I ul ar stores, as the response is not blocked 



by chelation of extracellular Ca2+, but is inhibited by the Ca2+- ATPase 
inhibitor, t hapsi gar gi n. ATP and UTP ar e equi pot ent , consistent wi t h t he 
receptor being of the P2Y2 type. Conf ocal rri croscopy was used to show t hat 
ATP- i nduced Ca2+ release in currul us cells leads to a Ca2+ increase i n t he 
oocyte. Inhibition of gap- j unct i onal corrrruni cat i on using car benoxol one, as 
assayed by dye transfer, inhibited the diffusion of the Ca2+ signal from 
the currul us cells to the oocyte. Thus, provided that a Ca2+ si gnal is 
gener at ed in t he sorrat i c eel I s in r esponse t o mat ur at i on- i nduci ng hor rrones, 
it is feasible that a Ca2+ transient is generated i n t he oocyte. However, 
FSH and EGF, bot h of whi ch si i ml si s mat urat i on in vi t ro, have 
no effect on Ca2+ in currul us- - oocyt e corrpl exes. Furthermore, LH, 
which leads to rrei ot i c mat urat ion in vivo, did not st i srus at s Ca2+ 
release in acutely isolated granulosa cells from preovulatory mouse 
f ol I i cl es. These st udi es i ndi cat e t hat ATP may pi ay a r ol e in rrodul at i ng 
ovar i an f unct i on and t hat di f f usi on of Ca2+ si gnal s t hr ough gap j unct i ons 
may provide a rreans of corrrruni cat i on between the somatic and ger m eel I s of 
the ovar i an f ol I i cl e. However, our data are not consistent with a role for 
Ca2+- rredi at ed conmini cat i on in hor rrone- rredi at ed induction of mei osi s in 
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The events of canine gestation appear to occur consistently among bitches 
r el at i ve to t he t i rre of the pr eovul at or y LH sur ge. The i nt er val f r om 
f er t i I i zat i on t o t he ei ght - eel I st age was 5 days af t er i nserri nat i on bef or e 
oocyte maturation and only 3 days following i nserri nat i on after oocyte 
maturation. Si xt een- eel I errbryos were observed at day 11 (day 0 = day of 
the LH surge) after either early or late i nserri nat i on. Apparently, 
errbryonic cleavage between the t wo- eel I and 16- eel I stages occurs more 
rapidly after fertilization of more mature oocytes. This finding, together 
wi t h t he nar r ow wi ndow f or f ert i I i zat i on, may expl ai n why t he dur at i on of 
gestation is si rri I ar whether mating occurs before or a f ew days af t er 
oocyte maturation. Observations also indicate that cessation of rrigration 
and final situating of errbryos occurs between day 16 and day 20 and that 
uterine I urren vesicles are > 1 rrm i n diameter at days 17-19; vesicles are > 
2 rrm i n di arret er and elongated to 3-6 rrm by days 20-22. Some blastocyst 
enlargement occurs between day 14 and day 20, and expansion inside 
I erron- shaped uterine vesicles prevents flushing of intact errbryos from the 
uterus after day 20 or 21. Blastocysts can be enclosed i n t he zona 
pel I uci da as late as day 19 and loss of zona pel I uci da wi t h f ur t her 
expansion occurs on days 19-20. Uterine swellings can be observed in vivo, 
al bei t i nconsi st ent I y , at days 21 - 22 at t he t i rre of errbr yo at t achment , and 
even before invasion of the errbryo into the endometrium The uterine 
responses to errbryo localization may be detected via uterine 
t r ansi I I urri nat i on by day 21, even in the absence of gross swelling. 
Blastocysts remain unattached as late as days 21-22; invasion of placental 
t rophect oder m occurs as early as day 22 and as late as day 23, and only 1-2 
days before heartbeats are detected by sonography. Assay of canine relaxin 
by canine r el axi n- speci f i c r adi oi rmunoassay detected increases in serum 
relaxin concentrations as early as days 26-30 and no earlier than the 
concurrent increase in ser urn pr ol act i n concentrations at days 26-30; the 
i ncr ease i n ser urn r el axi n concent r at i ons was al so no ear I i er t han i ncr eases 
in the concentrations of ser urn acute phase proteins, including fibrinogen. 
It is not known whet her rel axi n can I &\ & prol act i n secret i on i n 
dogs. Wien natural progesterone alone was provided by injection and 
subcutaneous implants before and after ovariectony performed before 
implantation, implantation occurred normally, and pregnancy was maintained 
to term The increase in prolactin was not different from that of control 
pregnancy, despite the absence of effective syst erri c concentrations of 
oestrogen, as observed by a typical castration response in LH and 
FSH . Lack of oestrogen may have corrpr orri sed marrmary devel oprrent and 
lactation. Therefore, the pr egnancy- associ at ed increase in prolactin 
concentrations does not require an increase in or the presence of maternal 
oestrogen. These observations extend our knowledge of canine pregnancy and 
indicate several areas worthy of further investigation. 
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The pr esent st udy exarri ned the ef f ect of I ow cul t ur e t errper at ur e during 
in vitro maturation ( I VIV) of pig oocyt es on t hei r nuclear maturation, 
fertilisation and subsequent errbryo devel oprrent . In experiment 1, oocytes 
wer e cul t ur ed at 35 or 39 degr ees C f or 44 h i n modi f i ed t i ssue cul t ur e 
rredi urn 199 supplemented with 10 ng/ rrl epidermal growth factor, 0.57 rrM 
cysteine, 75 rricrog/rrl pot assi urn peni ci I I i n G, 50 rricrog/rrl streptomycin 
sulphate, 0.5 rricrog/rrl LH and 0.5 rricrog/rrl FSB t o exarri ne the 
nuclear maturation status. In experiment 2, oocytes were cultured at 35 
degrees C f or 44 or 68 h and nuclear maturation was exarri ned. In experi rrent 
3, oocytes matured for 44 or 68 h at 39 degrees C and for 68 h at 35 
degrees C were co- i ncubat ed with f r ozen- 1 hawed spermatozoa for 5-6 h. 
Putative errbryos were transferred into North Carolina State University 
( NCSU) 23 rredi urn containing 0.4% bovine serum al bum n. At 12 h after 
i nserri nat i on, sorre oocyt es wer e f i xed t o exarri ne t he f ert i I i sat i on r at e and 
the remaining errbryos were exarri ned at 48 and 144 h for cleavage and 
blastocyst formation rate, respectively. Compared with 39 degrees C, 
culture of oocytes at 35 degrees C f or 44 h significantly (p < 0.05) 
reduced the rret aphase II (MIT) rate ( 79% vs 12%;. However, extension of 
culture ti rre to 68 h at 35 degrees C si gni f i cant I y i ncr eased ( p < 0. 05) t he 
M II rate ( 7% vs 58%). In experi rrent 3, compared with other groups, fewer 
(p < 0.05) oocytes reached MM when cultured at 35 degrees C f or 68 h 
(69-81% vs 49°/^. Extension of culture duration t o 68 h at 39 degrees C 
st i rrul at ed spontaneous activation (28%) of oocytes. No difference in 
cleavage rates was observed among different groups. Compared with oocytes 
matured for 44 h at 39 degrees C(31%), the proportion of blastocysts 
obtained was I ow ( p < 0.05) for oocytes matured at 35 degrees C(13%) or 39 
degrees C (3%) for 68 h. The results indicate that lower culture 
t errper at ure can delay nuclear maturation of pig oocytes. However, extension 
of culture t i rre can st I mii at « nuclear rret ur at i on and these oocytes 

* ~ * : ' i sat i on and devel oprrent to t he bl ast ocyst st age at 
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The great majority of human oocytes is destined to undergo atresia. Cnl y 
f ol I i cl es abl e to r espond t o st i mil at ! on by f ol I i cl e- st i rrul at i ng 
hor rrone ( FSH) w I I enter the final stage of devel oprrent and ovulate. 
Wii I e t he r ol e of FSH i n ear I y f ol I i cl e devel oprrent is unci ear . I at e 
f ol I i cul ar devel oprrent i s FSH dependent . FSH I evel s i ncr ease 
dur i ng t he I ut eo- f ol I i cul ar t r ansi t i on and gi ve r i se to cont i nued gr owt h of 
a cohort of follicles. I n t he nor rro- ovul at or y cycle, one follicle achieves 
a diameter of >8 mm and produces high concentrations of estradiol. In 
response to negative feedback fromrising estradiol and i nhi bi n levels, 
FSH I evel s f al I i n t he I at e f ol I i cl e phase. The dorri nant f ol I i cl e has 
increased sensitivity to the falling FSH levels and continues 
growing. Follicles that initiate t he I at t er stages of devel oprrent after 
FSH levels begin to fall undergo atresia. The dur at i on of this 
FSH window during which FSH levels are above the threshold 
required to s! i sriii a! s ongoing devel oprrent determines the number of 
follicles that can develop t o t he pr e- ovul at or y stage. Recognition of this 
concept has resulted in new appr oaches in ovulation induction treatment and 
ovarian hyper st i rrul at i on therapy for in vitro fertilization ( I VF) . 
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The ai m of this study was to det er rri ne whether the rates of in vitro 
oocyte maturation, fertilization and cleavage, as well as implantation rate 
and pregnancy rate, could be improved by low- dose prirring with FSH i n 
vivo before retrieval of immature oocytes in patients with polycystic ovary 
syndroms ( POCS) . From March 1998 to June 2000, a total of 28 worren 
underwent 36 corrpl et ed treat rrent cycles, random zed sequentially in one of 
two groups. Women in group 1 (n = 12 cycles) received no st i au'. at I on 
and worren in group 2 ( n = 24 cycles) received 150 iu recombinant FSH 
day(-1) for 3 days, initiated on day 3 after menstruation. Aspiration was 
performed t r ansvagi nal I y between day 9 and day 17 in the unstimulated group 
and on day 8 or day 9 in the FSi4 pr i rred group after R3-S 
deprivation for 2 or 3 days. All currul us- end osed oocytes of healthy 
appearance were matured in culture rredi urn ( TCM199) in vitro for 28-36 h 
before i nt r acyt opl asm c sper m i nj ect i on ( I CSI ) . After oocyt e r et r i eval the 
worren were given oestradiol (6 rrg day(-1)) and progesterone administration 
(300 rrg day(-1)) was initiated 2 days later. Suitable errbryos ( rraxi rrum t wo 
embryos) were transferred on day 3 after I CSI . The percentage of oocytes 
reachi ng net aphase I I was si gni f i cant I y hi gher ( P < 0. 05) i n t he FSH 
-prirred group (59% 92/ 156) compared with the non- primed group (44% 
36/81). There were no significant differences in the rates of oocyte 
fertilization and cleavage between these groups. No pregnancies were 
obtained in group 1 (0% 0/12), whereas seven clinical pregnancies were 
obtained in group 2 (29% 7/24) ( P < 0. 05) . In group 2, 37 embryo transfers 
resulted in eight implantations (21.6%. Three healthy singleton children 
have been born at term the remaining pregnancies ended with spontaneous 
abor t i ons i n t he f i r st t r i rrest er . These r esul t s i ndi cat e t hat pr i rri ng wi t h 
recorrbi nant FSH before harvesting of in-mature oocytes f r om pat i ent s 
with POCS may irrprove the mat ur at i onal potential of the oocytes and the 
implantation rate of the cleaved errbryos. 
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The paper reviews recently described signalling mechanism; by which 
currul us cells exposed to peak levels of gonadotropins, activate oocyte 
mat urat i on. Currul us eel I s react t o LH wi t h a prorrpt Ca rai se whi ch 
di f f uses t hr ough gap j unct i ons in a f ew rri nut es al so i nt o t he oocyt e wher e 
a I ocal ampl i f i cat i on syst em spreads t he si gnal al I over t he eel I . Few h 
I at er , still as a consequence of LH e? i rruS at i on, currul us eel I s 
undergo aprogressive depol ar i sat i on of their plasma rrerrbrane potential. Due 
to t he el ect r i c coupl i ng wi t h t hese eel I s t he oocyt e depol ar i ses t oo and 
t hi s open speci fie vol t age gat ed Ca channel s responsi bl e f or a second wi der 
and rrore sustained intracellular Ca rise. As a result of changes throughout 
maturation with a consequent rrodi f i cat i on of the size and charge of the 
rrol ecul es that can diffuse from one cell compart rrent t o t he other. This 
eel I to eel I i nt er act i on is f urt her rrodi f i ed wi t h currul us expansi on t hat 
I eads to a pr ogr essi ve uncoupl i ng of out er currul us eel I s whi I e t he i nner 
cell layer, corona radiata, remains in oocyte maturation by addressing to 
the oocyte nutrients and instructions in a wel I - or chest r at ed sequence. The 
identification of these rrechani sms are a fundamental prerequisite for the 
devel oprrent of in vitro systems suitable to produce oocytes matured in 



vitro with normal devel oprrent al corrpet ence. 
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BACKGROUND: Reproductive dysfunction in the diabetic female rat is 
associated with altered • o; i : ■;;;?;'?!. ;. and steroidogenesis 

)l ecul ar rrechani sms involved i n t he reduction of steroid 
not been described. Adi ponect i n is an adi pocyt oki ne that 
nas i nsui i n- sensi t i zi ng act i ons i ncl udi ng si i pru? at i on of gl ucose 
uptake in muscle and suppression of glucose production in liver. 
Adi ponect i n acts vi a t wo receptor isoforms - Adi poR1 and Adi poR2 - that are 
regulated by hy per gl ycaerri a and hy per i nsul i naerri a in liver and rruscl e. We 
have recently identified Adi poR1 and Adi poR2 i n rat ovary. However, their 
regulation in ovaries of diabetic f erral e rat remains to be elucidated. 
METHODS: V* incubated rat primary granulosa cells i n vi t r o wi t h hi gh 
concentrations of glucose ( 5 or 10 g/ 1) + or - FSH (10-8 M; or I GF- 1 
(10-8 M; , and we studied the ovaries of st r ept ozot oci n- i nduced diabetic 
rats ( STZ) in vivo. The levels of oestradiol and progesterone in culture 
rredi urn and serum were rreasured by Rl A. We used i rrrrunobl ot t i ng to assay key 
steroidogenesis factors ( 3bet a HSD, p450scc, p450 ar omat ase, St AR) , and 
adi ponect i n receptors and various el errent s of signalling pathways ( M^PK 
ERK1/2 and AM=K) in vivo and in vitro. We also deterrrined cell 
proliferation by [ 3 H] t hy rri di ne i ncor por at i on. RESULTS: Q ucose ( 5 or 10 
g/ 1 ) i rrpai r ed the in vitro pr oduct ion in r at gr anul osa eel I s of bot h 
progesterone and oestradiol i n t he basal state and in response to FSH 
and I GF- 1 wi t hout af f ect i ng eel I prol i f erat i on and vi abi I i t y. Thi s was 
associated with substantial reductions in the amounts of 3bet a HSD, 
p450scc, p450 aromatase and St AR pr ot ei ns and IvAPK ERK1/2 phosphorylation. 
In contrast, glucose did not affect the abundance of Adi poR1 or Adi poR2 



proteins. In vivo, as expected, STZ treat rrent of rats caused hyper gl ycaerri a 
and insulin, adi ponect i n and resist in deficiencies. Plasma progesterone and 
oestradiol levels were also reduced in STZ rats. However, the arrount s of 
3bet a HSD and p450 arorratase were the sarre in STZ rat ovary and controls, 
and the arrount s of St AR and p450scc were higher. St r ept ozot oci n treat rrent 
did not affect adi ponect i n receptors in rat ovary but it increased AlvPK 
phosphorylation without affecting IvAPK ERK1/2 phosphorylation. OCNCLUSI CN: 
High levels of glucose decrease progesterone and oestradiol production in 
primary rat granulosa cells and in STZ- treated rats. However, the rrechani sm 
that leads to reduced ovarian steroid production seerrs to be different. 
Furt her rrore, adi ponect i n receptors in ovarian cells are not regulated by 
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FSH is required for spontaneous f oi i i cui Ogenesi 8 and is 
widely used in ovarian st i mjl at i on in I VF. Previously, increased 
concentrations of antibodies against FSH ( ant i - FSH) have been 
derronst r at ed in infertile worren. This study ai rred to: (i) assess the 
possi bl e associ at i on of ant i - FSFs wi t h an adver se out come of I VF wi t h 
regard to clinical par arret ers characterizing the ovarian reserve; and (ii) 
corrpare serum and follicular fluid ( FF) ant i - FSH concent r at i ons in 
relation to follicle size and endocr i ne mar kers. I VF pat i ent s ( n = 182) 
subjected to gonadot r ophi n- r el easi ng hor rrone- ant agoni st protocol were 
assessed for ant i - FSH using enzyrre- 1 i nked i rrrrunosor bent assay. 
I ncr eased concent r at i ons of ser urn ant i - FSH i rrrrunogl obul in ( I g) G and 
I gA were associated with i rrpai r ed ovarian st i nut at i on out corre. with 
cut-off values <1.0 arbitrary units predicting poor ovarian response (<or=3 
oocytes) ( adj ust ed odds r at i o f or I gG = 6. 95, P = 0. 005 and I gA = 3. 60, P = 
0. 039) . FF ant i - FSH I gG and I gA were posi t i vel y associ at ed wi t h ser urn 
ant i - FSH concentrations and FSH concentration in FF. 
Addi t i onal I y , FF ant i - FSH I gG i ncr eased wi t h f ol I i cl e gr owt h ( I i near 
regressi on coef f i ci ent =0.02, P = 0. 022) . Collectively, t hese dat a suggest 
that serum ant i - FSH antibodies are associated with poor ovarian 
response t o FSH s; i ^ a; i o in I VF, wi t h ant i - FSH I gA and 
I gG potentially exerting a local FSH ant agoni zi ng effect in maturing 
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BACKGROUND: The rol e of LH i n sensi t i zi ng ant ral f ol I i cl es to 
FSH is unclear. LH i s required for normal hormone production 
and normal oocyte and error yo devel oprrent , but follicular responses to 
LH may depend upon the stage of devel oprrent . Potential roles at the 
ear I y f ol I i cul ar phase wer e expl or ed in a cl i ni cal set t i ng by errpl oyi ng a 
sequential approach to st i mil at I on by recorrbi nant human (r-h) 
LH followed by r-hFSH in worren who were profoundly down- r egul at ed by 
depo GnRH agonist. IVETHODS: We errpl oyed a rail t i - cent r e, prospective, 
random zed approach. Worren (n = 146) were treated in a long course 



high-dose GnRH agonist ( Decapept yl , 4.2 rrg s. c. ) protocol and were 
random zed to r ecei ve r - hLH ( Luver i s, 300 I U day) f or a f i xed 7 days, or no 
r-hLH treatrrent. This was followed by a standard r - hFSH st i rru! at ! on 
regirre ( Gonal - F, 150 I U/ day) . Ultrasound and hormone assessment s of 
responses were rreasured at the start of r - hLH t r eat rrent , on FSH 

- on Days 0 and 8 and at t he t i rre of HOG adrri ni st r at i on. 
FESULTS: The LH treatment was associated with increased small antral 
follicles prior to FSH st i mi! at i on (P = 0. 007) , and an 
i ncr eased yi el d of nor rral I y f ert i I i zed ( 2 PN) embryos ( P = 0. 03) . There was 
no influence of the r - hLH pr et r eat rrent upon hormone profiles or ultrasound 
assessments during the FSH phase. Ant i - rrul I er i an hormone increased in 
both groups during the week prior to FSH st i msi at i on ( P = 
0.002). OCNCLUSI CNS: This sequential approach to the use of r-hLH in 
standard I VF showed a possible rrodest clinical benefit. The results support 
other recent work exploring up- regulated androgen drive upon follicular 
rret abol i sm i ndi cat i ng t hat clinical benefit may be obt ai nabl e af t er further 
practical explorations of the concept. 
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OBJECTIVE: Pol yrror phi sms in the IvTTHFR gene have been associated with 
decreased cell division and apoptosis. This finding led us to evaluate 
w/het her IvTTHFR pol yrror phi sms were associated with follicular growl h within 
the ovary. IVbre specifically, we investigated the effect of t he t wo corrrron 
pol yrror phi sms C677T and A1298C in our population of worren undergoing 
ovarian sli rrul a! i Cfi . DESIGN: Prospective cohort study. SETTING 
Acaderri c rredi cal center. PATI ENT( S) : Two hundred twenty- three worren 
undergoing ovarian st ! mi! at i on . INTERVENTIONS): The DNA from 
patients was genot yped at the IvTTHFR C677T and A1 298C pol yrror phi sms. IVAI N 
OUTCOME MEASURE(S) : Day 3 FSH, E( 2) , antral f ol I i cl e count , arrount of 
gonadotropin used, the nurrber of follicles >13 rrm, E( 2) on the day of 
hCG adrri ni st rat i on, and oocyte nurrber. RESULT( S) : W>rren wi t h t he 
variant IVTTHFR 1298 C allele had significantly higher basal FSH 
levels, and after ovarian st I rrul St i on, produced fewer follicles >13 
rrm, had I ower E( 2) I evel s on t he day of hCO adrri ni st rat i on, and 
required rrore arrpul es of gonadotropin hor rrone during treatrrent. V\6rren with 
the variant IvTTHFR 677 T al I el e derronst r at ed no si gni f i cant differences. 
CCNCLUSI CN( S) : The MTHFR A1298C pol yrror phi sm but not the C677T 
pol yrror phi sm, is associated with higher basal FSH levels and may be a 
deter rrinant of response to ovarian st I rrul at i on. These findings make a 
compel I i ng case for the IVTTHFR A1298C pol yrror phi sm to rrodul at e 
f ol M cui opsnssi s. 



15/3, AB/5 
Dl ALCG( R) Fi I e 155: IVEDLI NE( R) 
(c) format only 2008 Di al og. All rts. reserv. 

is predict the outcome of 

ovarian st I rrul at Tor! in in' vitro fertilization. 

Al t mae Si gne; Hal I er Kadr i ; Peters Mai re; Hovat t a Cut i ; St avr eus- Ever s 
Annel i ; Karro He I I e; IVet spal u Andres; Sal u rret s Andres 

Depart rrent of Biotechnology, Institute of Ivbl ecul ar and Cell Biology, 
Estonian Genorre Project, University of Tartu, Estonia, and Department of 
a i ni cal Science, Intervention and Technology, Karol i nska University 
Hospital Huddi nge, St ockhol m, Sweden. 

Ivbl ecul ar human reproduction (England) Aug 2007, 13 (8) p521-6 
, I SSN 1360- 9947- -Pri nt Journal Code: 9513710 
Publ i shi ng IVbdel Pr i nt - El ect r oni c 

Docurrent type: Journal Article; Research Support, Non- U. S. Gov't 

Languages: ENGL I SH 

Mai n Q t at i on Cwner : NLM 

Record type: MEDLINE; Corrpl et ed 

The out corre of in vitro fertilization ( I VF) depends substantially on the 
effectiveness of controlled ovarian hyper st i rrul at i on (OCH) induced by 
adrri ni st rat i on of f ol I i cl e- st i rrul at i ng hor rrone ( FSH ) . In OCH, 
endogenous! y produced estrogens extend the action of FSH in 



st i rail at i ng • - \. ^ s s \ ; ; We det er rri ned t he associ at i ons bet ween 
genetic variations in estrogen receptor ESR1 and ESR2 genes and etiology of 
f erral e infertility, and anal ysed t he i nf I uence of t hese vari at i ons on OCH 
out corns- the quantity and quality of oocytes retrieved. ESR1 Pvul I II C 
(rs2234693) andXbal A/ G ( r S9340799) si ngl e- nucl eot i de pol ymor phi sms ( SNPs) 
and ( TA) n rri cr osat el I i t e pol yrror phi srn as well as ESR2 Rsal G A ( r s 1 256049) 
SNP and ( CA) n rri cr osat el I i t e pol yrror phi sm were genot yped in 159 I VF 
patients. The ovarian response to FSH was di rri ni shed in patients with 
endorret r i osi s when compared to tubal factor infertility. ESR1 Pvul I and 
Xbal as well as ESR2 Rsal SNPs were associ at ed wi t h t he rri crosat el I i t e 
length of the respective genes. Shorter ESR1 ( TA) n was linked wi t h a higher 
risk for unexpl ai ned i nf er t i I i t y, wher eas I onger ESR1 ( TA) n associ at ed wi t h 
Pvul I * C al I el e wer e pr edi ct i ve of a bet t er OCH, but not cl i ni cal pr egnancy 
out cone in an age- i ndependent manner . These data suggest the variations in 
ESR1 gene, in addition t o t he age of a woman, may predict the OCH out corre 
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Genet i cal I y modi f i ed f ol I i t r ophi n r ecept or knockout f erral e rri ce wi t h 
t ot al FSH- r ecept or ( FSH - R) del et i on ar e st er i I e and t hei r 
corrbi ned estrogen def i ci ency- hyper andr ogenerri c status provides an 
exper i rrent al paradigm to study the effect of hor rronal i rrbal ances on ovarian 
function and rret abol i c alterations. Elevated LH levels causing 
hyper andr ogenerri a perturb normal f ol I i cu! ogsnssi s. To control diverse 
pathophysiology associated with hor rronal i rrbal ances. w= investigated the 
effects of transplanting a single normal mouse ovary in young rrutants. An 
i nt act FSH- R si gnal I i ng syst em i n t he gr af t r esponded pr orrpt I y to t he 
up- regulated pituitary gonadot r ophi ns circulating in the host nut ant . 
Resumption of regular estrous cycles validated st i mil at I on of uterine 
functions. Secretions from the viable functioning grafts partially 
corrected follicular abnor rral i t i es originally present in host ovaries. 
Stromal hyperplasia responsible for high ovarian 5..H- r ecept or and key 
enzyrres in host t hecal / i nt er st i t i al corrpl ex and hyper andr ogenerri a was 
reduced in host ovaries. Increases in pi asma estradiol and reduced LH 
and free testosterone re-established the negat i ve- f eedback system Reduced 
android obesity and activation of marrmary glands i ndi cat ed t he corrbi ned 
beneficial effects of normalized steroid hormones on target organs. These 
data provide evidence that ovarian transplantation in nut ant s corrects 
estrogen loss and hyper andr ogenerri a. However, correction of hormonal 
i rrbal ances is not sufficient to fully restore effects of FS:-i- R I oss 
i n host granul osa eel I s. 
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BACKGROUND: A t hough high levels of estradiol are found in the follicular 
fluid, I i 1 1 I e i s known about i t s necessi t y f or adequat e f ol I i cul ar gr owt h, 
oocyte maturation and errbryo development. Arirridex ( anast r ozol e) is a 
pot ent ar omat ase i nhi bi t or capabl e t o i nduce an i n- vi vo rri I i eu depr i ved of 
estradiol. This study uses a mouse model applying Arirridex to create an 
i n- vi vo syst em I acki ng of est r adi ol , in or der t o expl or e whet her t hi s 



gonadal steroid hor none is mandatory for o " v s s followed by 
normal fertilization and embryo development. METHODS: Experirrent 1: 
Immature C57 Black female itice, aged 3-4 weeks were super ovul at ed by 5 I U 
PIvBG given i nt r aper i t oneal I y. A study group (9 nice) was concorri t ant I y 
i nj ect ed wi t h 0.1 nr) of Ar i rri dex i nt r aper i t oneal I y gi ven t he rror ni ng day 
bef or e PM3Q t he rror ni ng day of PIvBG i nj ect i on and t he f ol I owi ng t wo days. 
The cont r ol gr oup ( 8 rri ce) was si rri I ar I y i nj ect ed wi t h nor mal sal i ne. 
Estradiol ( E2) and progesterone ( P) serum levels were tested 48 hours after 
PIvBG and the ovaries of each rrouse blindly exarri ned by a pathologist to 
evaluate follicular development. Experiment 2: 48 h after PIvBG 
super ovul at i on, hCQ ( 7. 5 I U) was injected i nt r aper i t oneal I y, followed 
by mating. The study group was treated with Arirridex 0.1 mg 
i nt r aper i t oneal I y dai I y f r om a day pr i or to PIvBG i nj ect i on to t he day of 
sacrifice. The control group was treated si rri I ar I y by normal saline. 
Forty- two hours after mating blood was withdrawn for E2 and P I evel s 
followed by tubal dissection. Embryos of 2-4 cells were cultured in-vitro 
and the devel oprrent to the rrorula, blastocyst and hatching blastocyst 
stages were exarri ned 24, 42, and 48 h later. RESULTS: Experinrent 1: A 
si gni f i cant reduct i on of E2 I evel s was achi eved in t he Ari rri dex group i n 
comparison to control group ( 126. 3+/ - 104. 8 and 1910+/-960 prrol / L, 
respectively; p < 0.0001). Nevertheless, t he t wo groups did not differ by 
the rrean nurrber of follicles (27+/ -9. 5 and 30. 4+/- 13. 0) or the distribution 
for antral (65% and 68. 4%; and pre- antral ( 35% and 31.6%) follicles, 
respectively. Experirrent 2: The reduction of estradiol during follicular 
phase di d not hamper f ol I i cul ar devel oprrent , i n- vi vo f ert i I i zat i on and 
in-vitro embryo devel oprrent . Si rri I ar rates of errbr yo devel oprrent t o t he 
rrorula stage (90. 6% and 86%;, blastocyst stage ( 86% and 89%; and hatching 
blastocyst (81% and 78%; were achieved in the Arirridex group and the 
cont rol group, respect i vel y. GCNCLUSI CNS: Adequat e f ol i I cui ogsnssi is 

is independent of estrogen but is conditioned on gonadotropin 
8t i mii at i on . Ivbreover, depletion of estradiol in t he vi ci ni 1 y of the 
oocyt e di d not i rrpai r its devel oprrent al pot ent i al . i ncl udi ng its 
fertilization and devel oprrent into rrorulae, blastocysts and hatching 
blastocysts. 
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i t he i rmune syst em and have a role in 
exhibiting inhibitory effects on 
Because rrul t i pi e aspects of 
hown to involve cyt oki ne/ cherroki ne 
le gene expression in rrouse granulosa 
nvest i gat ed. Granulosa cells f r om i rrrrat ur e rri ce at 28 d of age 
were cuiiured with IL-1alpha (10 ng/ rri ) . IL-1alpha induced abundantly and 
specifically ker at i nocyt e cherroat t r act ant ( KC) cherroki ne, a CXC subf arri I y. 
KC cherroki ne nflNA and prot ei n were i ncreased 1-2 h af t er i L- 1 al pha and t hen 
gradually decreased. The KCprorroter (-701/ +30) containing three nuclear 
factor ( NF) - kappaB sites was fully responsive to IL-1alpha, whereas 
deletions and rrut ant s of the NF- kappaB si t es lowered the responsiveness to 
IL-1alpha. The proximal NF- kappaB si t e ( - 69/ - 59) pi ayed a cr i t i cal role in 
regulating I L- 1 al pha- i nduced KC cherroki ne prorroter activity. Over expr essi on 
of the inhibitor of NF- kappaB ( I kappaB) blocked KCprorroter activity 
induced by IL-1alpha, whereas over expr essi on of p65, a corrponent of 
NF- kappaB, increased prorroter activity and nflNA of KC cherroki ne. In 
addi t i on, FSH di d not af f ect NF- kappaB si gnal i ng or I L- 1 al pha- i nduced 
KC cherroki ne prorroter activity. Wthin 1-3 h after ip injection of 
I i popol ysacchar i de (100 rrug/ rrouse) , a product known to si I s 
r el ease of I L- 1 , KC cherroki ne was I ocal i zed i n t he ovar y t o gr anul osa eel I s 
as well as the t hecal - i nt er st i t i al layer. The results of this study 
indicate that KC gene is a cherroki ne induced acutely by IL-1alpha via 
NF- kappaB si gnal i ng i n rrouse granul osa eel I s. 



I L- 1 i s wel I known t o be i nvol ved 

st eroi dogenesi s and f oi I i o „ N * * ; 
ovarian function have also been 
networks, I L- 1 al pha- i nduced 
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FSH , whi ch bi nds t o specific receptors on granulosa cells in 
rrarrrrals. plays a key role in - 3 . 1 1 s bi ol ogi cal 

act i vi t y i nvol ves si: ! rm\ at : on of i nt er eel" I ul ar corrrruni cat i on and 
upregulation of steroidogenesis, but the entire spectrum of the genes 
regulated by FSH has yet to be fully char act er i zed. I n order to find 
new regulated transcripts, however rare, we have used a Suppression 
Subt r active Hybridization approach ( SSH) on pig granulosa cells in primary 
culture treated or not with FSH. Two SSH libraries were generated and 
76 clones were sequenced after selection by differential screening. Sixty 
four different sequences were identified, including 3 novel sequences. 
Experirrents demonstrated the presence of 25 r egul at ed t r anscr i pt s. A gene 
ontology analysis of these 25 genes revealed (1) catalytic; (2) transport; 
(3) signal transducer; (4) binding; (5) ant i- oxidant and (6) structural 
activities. These findings may deepen our understanding of FSH s 
effects. Particularly, they suggest that FSH is involved i n t he 
rrodul at i on of peroxidase activity and remodelling of chromatin. 
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BACKGROUND: I nsul i n- 1 i ke growt h f act ors (I GF) and t hei r bi ndi ng prot ei ns 
( I GFBP) play a rraj or role i n t he autocrine and paracrine regulation of 
>' ol I i ci.si ocssnes! s Thi s is the first study that has corrpared 
follicular fluid ( FF) I GF- I , I GF- 1 I , IGFBP-3, I GFBP- 4 and 
pr egnancy- associ at ed pi asrra protein ( PAPP) - A concentrations, and their 
ratios, to investigate whether there was any difference in the 
i nt raf ol I i cul ar rri cr oenvi r onnent between the GnRH agonist ( GnRHa) and 
antagonist ( GnRHant ) protocols for controlled ovarian stipulation 
(CCS). METHODS: A t ot al of 68 I VF cycl es wer e i ncl uded i n t hi s st udy ; two 
gr oups wer e st udi ed: GnRHa I ong pr ot ocol gr oup ( n = 36) and t he f I exi bl e 
GnRHant rail t i pi e- dose protocol group (n = 32). FF was obtained from 
dom nant follicles during oocyte retrieval and stored at -70 degrees C 
until assayed. I GF- I , I GF- I I and IGFBP-3 concentrations were rreasured by 
radi oi nminoassay and I GFBP- 4 and PAPP- A by enzyrre- 1 i nked i rmunosor bent 
assay. RESULTS: The duration of CCS was significantly longer, and total 
dose of gonadot r ophi ns used, ser urn est r adi ol ( E( 2) ) levels on hCQ day 
and the nurrber of oocytes retrieved were significantly higher i n t he GnRHa 
— protocol group. The concentrations of FF I GF- 1 I and I GFBP- 4 were 



;i gni f i cant I y higher, and the ratio of I GF- I / 1 GFBP- 4 was si gni f i < 
ower in the GnRHa long protocol group. Serum E( 2) levels per maiure 
not different between t he t wo groups. CCNCLUSI CNS: Cur data 



may indicate a difference of i nt r af ol I i cul a 
cycles using GnRHa long protocols and those using GnRHant pr ot o 

However, the difference in m cr oenvi r onnent does not appear to result 

difference in clinical out corre. 
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Tr anscr i pt i onal r egul at i on of cycl in D2 by t he PKA pat hway and i nduci bl e 
cAM 3 earl y repressor i n granul osa eel I s. 
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Cycl i n D2 ( Ccnd2) is an essent i al gene f or - 5iii agemsi S as 
nul I nut at i on i n rri ce i rrpai rs granul osa eel I prol i f erat i on i n response t o 
FSH. Ccnd2 rrRNA i s i nduced duri ng the est r us cycle by FSH and 
is rapidly inhibited by LH . Yet, the responsive el errant s and 
transcription factors accounting for the gene expression of cycl i n D2 in 
the ovary have not been fully characterized. Using primary cultures of rat 
granul osa eel I s and i rrrrort al i zed mouse granul osa eel I s, we denronst rat e a 
rrechani sm f or t he regul at i on of cycl i n D2 at t he I evel of t ranscri pt i on vi a 
a PKA- dependent signaling rrechani sm The promoter activity of cycl i n D2 was 
shown to be induced by FSH and the catalytic alpha subuni t of PKA 
( PRKACA) , and this activity was repressible by inducible cAlvP ear I y 
repressor ( I CER) , a cAlvP response el errant ( CRE) modulator i sof or m In 
si I i co analysis of the mouse, rat, and human cycl i n D2 promoters identified 
two CRE- bi ndi ng protein sites, a conserved proximal el errant and a less 
conserved distal el errant relative to the translation start site. The 
nutation on the proximal el errant drastically decreases the effects of 
PRKACA and I CER on the promoter activity, whereas the nutation on the 
distal el errant did not contribute t o t he decrease i n t he promoter activity. 
El ect r ophor et i c mobility shift assays and deoxyr i bonucl ease footprint 
analysis conf i r rrad I CER binding to the proximal element, and chromatin 
i rmunopreci pi t at i on anal ysi s demonst rat ed t he occurrence of t hi s bi ndi ng i n 
vi vo. These resul t s showed a CRE wi t hi n t he upst ream regi on of Ccnd2 t hat 
is ( at I east part I y) i rrpl i cat ed in t he st i trui al i on and repressi on of 
cycl i n D2 t ranscri pt i on. Finally, our dat a suggest that I CER i nvol verrant in 
the regulation of granulosa cell proliferation as over expr essi on of I CER 
resul ts in t he i nhi bi t i on of PRKACA- i nduced DNA synt hesi s. 
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A review of the effects of suppl errant ary nutrition i n t he ewe on the 
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This paper discusses the phenorrenon of nutritional flushing in ewes 
wher eby i ncr eased nut r i t i on st i nul at es f ol I i cui ogsnssl s and ovul at i on 
rate. In addition the paper reviews recent findings on the effects of 
increased levels of nutrition on the blood concentrations of reproductive 
and rret abol i c hormones i n t he ewe and sorre of the intraovarian changes that 
t ake pi ace i n response t o nut ri t i onal st i rrwi at i on. Fi nal I y, i n t he 
paper, we propose a model of the physiological mechanism for the 
nut r i t i onal st ; ' ;« ; on of f ol i i cul ogsnesi s and we revi ew how 
closely the model fits recent published and unpublished evidence exam ni ng 
the rrechani sm of flushing. Nutritional si ; sM i alters the blood 
concentrations of sorre rret abol i c hormones. By using short - 1 er m model s of 
nutritional flushing, we have shown that as the blood concentrations of 
insulin and I ept i n increase that of growth hormone decreases while that of 
I GF- I appears unaffected by the nutritional flushing. Nutritional flushing 
also alters the blood concentrations of sorre reproductive hormones. Again, 
using the sarre model, we have shown that there is a transient increase in 
FSH and a decrease in oestradiol concentrations i n t he blood. The 
changes in oestradiol are particularly evident in the follicular phase of 
the oestrous cycle. In the ovary, the effect of nutrition is to 
s> i ml Si! f oi I I cui Ogsnssi S . These changes are associ at ed wi t h 
i nt r a- f ol I i cul ar alterations in the i nsul i n- gl ucose, IGF and I ept i n 
net abol i c systems. The st i mi! at i on of these i nt r a- f ol I i cul ar syst errs 
leads to a suppression in follicular oestradiol production. The consequence 
of t hese di r ect act i ons on t he f ol I i cl e is a r educed negat i ve f eedback t o 



the hypot hal am c- pi t ui t ar y system and increased FSH secret ion that 
I eads to a st i mil a; I on of ■ oH i cut cgsnssi s. 
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Connexi n 43 ( Cx43) - rredi at ed gap junctional corrrruni cat i on in granulosa 
cells is crucial for germ line devel oprrent and postnatal 
' o o J . We previously showed that f ol I i cl e- st i rail at i ng 

horrrone (FSH) pr orrot ed phosphorylation of Cx43 in rat primary 
granulosa cells. Ve further i dent i f i ed Ser 365, Ser368, Ser369. andSer373 
in the car boxy- 1 er rri nal tail as the major sites of phosphorylation by 
FSH , and found that the phosphorylation of these residues v 
essential for channel act i 
kinase(s) responsible for 
AM 3 - dependent protein kinase (PKA) 

phosphorylation both in vivo ana in vitro, wrier eas rLwtsuoy, a 
rri t ogen- act i vat ed pr ot ei n ki nase ki nase ( MEK) i nhi bi t or , had little ef f ect 
on the phosphorylation level. Ca2+- dependent protein kinase ( PKC) appeared 
to negatively regulate phosphorylation. Phosphopept i de mapping wi t h or 
without H89 treatment indicated that PKA could be responsible for 
phosphorylation of the four serine residues. In addition, the purified 
catalytic subuni t of PKA could phosphor yl at e the recombinant C- 1 er rri nal 
region of Cx43, but not the variant in which all four serine residues were 
substituted with alanine. These results suggest that FSH posi t i vel y 
regulates Cx43- rredi at ed channel formation and activity through 
phosphorylation of specific sites by PKA. 



i gat ed t he pr ot ei r 
i. H89. a cycl i c 
t ed FSH- i nduced 
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FSH is a glycoprotein horrrone consisting of two peptide subuni ts. 
The role of l^- in v i s wel I known: to 

St i ftlii at «> the formation of a large pr e- ovul at or y f ol I i cl e t hat , 
because of its FSH- dependent maturation, is capable of ovulation and 
forrring a corpus I ut eum in response to the rrid-cycle surge of LH. 
FSH is widely used in ovarian v ■■ «i on for assisted 
reproduction techniques. Cvar i an st i rtu\ at i on protocols corrbi ne the 
use of human menopausal gonadot r ophi n. urinary FSH or recorrbinant 
FSH with gonadot r ophi n- r el easi ng horrrone (GnRH) agonists or 
antagonists in order to increase oocyte nurrber and to avoid premature 
LH surge. Recently. the availability of recorrbinant LH has 
per rri t ted news' ts al on protocols, corrbi ni ng recorrbinant FSH. 
recorrbinant LH and GnRH ant agoni st s. Due t o t he I i rri t at i ons of the 
new I t al i an I aw i n term ol the nurrber of oocyt es t hat can be f ert i I i zed, 
protocols wi t h a softer ovarian st i reuS at i OR are now consi der ed. 
reducing risk of ovarian hyper st i rail at i on syndroms, rrul t i pi e pregnancies 
and emotional and physical burdens on the patients. Long- acting F»H 
preparations are also under clinical study. Knowledge of the st er eocherri cal 
t hree- di rrensi onal structure of FSH and its receptor will al I ow t he 
study of new non- pept i de orally adrri ni st er ed rrol ecul es that fit the 
FSH recept ors. 
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LH plays a key role in the i nt er rredi at e- 1 at e phases of 
f oM ; cu: ogsnssl s. Al t hough ovar i an i:t • srsji ;n : on is ef f i ci ent I y 
achieved in rrost cases by the adrri ni st r at i on of exogenous FSH alone 
specific subgroups of worren may benefit from LH activity 
suppl errent at i on during ovarian si i mil 8tl i on. Some authors have found 
irrproved out corre with LH activity suppl errent at i on in advanced 
reproductive age worren. Experience suggests that in about 10- 12% of young 
nor rrogonadot r ophi c patients treated with a gonadot r ophi n- r el easi ng hor rrone 
agonist (GnRH-a) long protocol plus recombinant FSH human (r-hFSH), a 
'steady response' is observed. In this subgroup of worren, a higher nurrber 
of oocytes is retrieved when daily Inactivity supplementation is 
given f r om st i rrui at I on day 8, if corrpar ed with the standard FSH 

dose increase. Another subgroup of patients who may benefit fromLH 
activity supplementation are those at risk for poor ovarian response 
t r eat ed wi t h GnRH ant agoni st . Recent dat a derronst r at e t hat i n t hese worren, 
when GnRH i s adrri ni st ered in a f I exi bl e prot ocol , t he concorri t ant addi t i on 
of recombinant human LH improves the number of mature oocytes 
retrieved, when corrpar ed with the standard GnRH- a flare-up protocol. Thus, 
wel I cal i br at ed LH adrri ni st r at i on i rrpr oves t he ovar i an out corre i n 
patients >35 years, in those showing an initial abnormal ovarian response 
to r-hFSH rronot herapy, and in 'low prognosis' worren t r eat ed wi t h GnRH 
ant agoni st s. 



15/3, AB/ 16 
DI ALOC< R) Fi I e 1 55: IVEDLI NE( R) 
(c) format only 2008 Dialog. All rts. reserv. 

17015954 PM D: 16540466 

Al I ost er i c act i vat i on of t he f ol I i cl e- st i rail at i ng hor rrone ( FSH) 
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The pituitary glycoprotein horrrones, luteinizing hor rrone and 
f ol I i cl e- st i mil at i ng hor rrone (FSH), act through their cognate 
receptors to initiate a series of coordinated physiological events that 
results in germ cell maturation. G ven the importance of FSH i n 
regul at i ng •: oi 5 i ;;g si s and f ert i I i t y. t he devel oprrent of 
FSH rri rret i cs has been sought to treat infertility. Currently, 
purified and recombinant human FSH ar e the only FSH receptor ( 
FSH - R) agoni st s avai I abl e for i nf er t i I i t y t r eat rrent . By scr eeni ng 
unbiased corrbi nat or i al cherri stry libraries, using a cAM 3 - r esponsi ve 
report er assay, we di scovered t hi azol i di none agoni st s ( EC50' s = 
the human FSH- R Subsequent analog library screening 
synthesis opt i rri zat i on resulted i n t he identification of a 
potent agonist ( EC50 = 2 nrrf with full efficacy corrpar ed with FSH 
t hat was FSH - R- sel ect i ve and - dependent . The corrpound rredi at ed 
progesterone production in Y1 cells transfected with the human FSH- R 
( EC50 = 980 nna) and estradiol production from primary rat ovarian granulosa 
cells ( EC50 = 10.5 nna) . This and related corrpounds did not corrpet e with 
FSH f or bi ndi ng to t he FSH- R Use of human FSH 

/ 1 hyr oi d- st i rrul at i ng hor rrone ( TSH) receptor chimeras suggested a novel 
rrechani sm f or receptor activation through a binding site independent of the 
natural hor rrone binding site. This study is the first report of a high 
affinity small rrol ecul e agonist that activates a gl ycopr ot ei n hor rrone 
receptor through an all ost eric mechanism The small rrol ecul e FSH 
r ecept or agoni st s descr i bed her e coul d I ead t o an oral al t er nat i ve to t he 
current parenteral FSH 1 r eat rrent s used clinically to induce ovarian 



st I mi! at i on f or bot h in vi vo and in vi t ro f ert i I i zat i on t herapy. 
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FSH is crucial for oocyte maturation and fertility and is the mai n 
corrponent in infertility t r eat rrent i n assi st ed r epr oduct i on. The gr anul osa 
cells expressing the FSH receptor interact wi t h the oocyte and 
provide nourishing substrates controlling the oocyte maturation. Thus, 
t r anscr i pt orre analysis of granulosa cells st i rrul at ed by FSH i s of 
rraj or importance in understanding the corrrruni cat i on between oocytes and 
granulosa cells. I n t hi s study, gene expression profiles were assessed in 
human granulosa cells from nor rral cycling in vitro maturation ( I VM 
pat i ent s usi ng ol i gonucl eot i de gene chi ps. Granul osa eel I s were st i rrul at ed 
for 2 h with either FSH or a previously generated glycosylated 
FSH variant (FSH1208) that exhibited increased i n vi vo act i vi t y 
because of prolonged hal f - 1 i f e. The analysis identified 74 significantly 
FSH FSH1 208 r egul at ed genes . Amongst t hese were wel I known FSH 
regulated genes as well as genes not previously described to be important 
in t he FSH si gnal I i ng pat hway. These novel FSH regul at ed genes 
include transcription factors [ cAM 3 responsive element modulator 
( CREM/ i nduci bl e cAM 3 early repressors ( I CER) , GATA 6, ZFN361, Bel 11a, 
CI TED1 and TCF 8] and other regulatory proteins and enzymes ( I GF- BP3, 
syntaxin and PCK1 ) possibly important for oocyt e/ granul osa cell interaction 
and function. Array data were validated for 13 genes by northern blots or 
RT- PCR Furthermore, no significant differences in gene regulation were 
detected between t he t wo FSH anal ogs. This work uncovers novel data 
important for understanding the f ■•; ;t mi Furthermore, the 

results suggest that FSH1208 has a gene expression profile like FSH 
and t hus, in t he I i ght of known pr ol onged in vi vo act i vi t y, rri ght be a 
candidate for irrproved infertility treat rrent. 



15/3, AB/ 18 
Dl ALCG( R) Fi I e 1 55: MEDLI NE( R) 
(c) format only 2008 D al og. All rts. reserv. 

s! i rru! at i on. 
C; Mol I o A; Qarizia R; De PI aci do G 
D par fi rrent o di Sci enze Cstetriche G necol o 
del I a R pr oduzi one- Uni ver si t a degl i St udi di 
Pansi ni 5, 80131, Naples, Italy, al vi ggi @ini na. i 
Repr oduct i ve bi orredi ci ne onl i ne ( Enal and) 
p221 - 33, I SSN 1 472- 6483- - F 
Publ i shi ng Model Pri nt 
Docurrent type: Journal Article; Research Support, Non- U. S. Gov't 
Languages: ENGLI SH 
Mai n Q t at i on Cwner : NLM 
Record type: MEDLINE; Corrpl et ed 

Dur i ng i nt er rredi at e- 1 at e phases of human ? ol I i Oil! ogsrtssi s, LH 
plays a key role in promoting steroidogenesis and growth of the leading 
follicle. Oar i an si i imi at i on for assisted reproduction techniques 
usual I y consi st s of adrri ni st er i ng exogenous FSH in a I ow LH 

envi r onrrent . Al t hough an i rrpai r rrent in LH - dependent paracrine 
activities would be expected, rrul t i pi e follicular growth is efficiently 
achieved in almost all patients. Thus, there appears t o be a discrepancy 
bet ween cl assi cal f o! I i cui Ogsnssi s model s and dat a f rom I VF. Thi s 
study exam nes the 'interface' between basic endocrinological and clinical 
evidence, in an attempt to answer two questions: is there an LH 
t herapeut i c wi ndow, and i f t here i s, how can t hi s be expl oi t ed in t he 
practice of assisted reproduction? It also reviews the evidence that 
specific subgroups of women may benefit f r om LH suppl errent at i on 
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A t hough the capacity of recombinant FSH alone to induce 
f oM i CLii ogenes; s i s undi sput ed, many bel i eve t hat f ol I i cul ar 
recruit rrent in women over 38 years old could be irrproved by suppl errent i ng 
r FSH wi t h human menopausal gonadot r ophi n ( HM3) . The present study sought to 
determine whether recombinant LH coul d reproduce the effect of HM3 i n 
women over 38 years during ovulation induction. Fifty- eight patients 
received r FSH ( 225 I U day) suppl errent ed wi t h one arrpoul e of HM3 (75 I U of 
FSH/ 75 IU of !.!■•/ i-CQ per day) for 5 days. Another 36 

patients received r FSH (300 I U/ day) suppl errent ed with one arrpoul e of r LH 

(75 lU/day), also for 5 days. Both groups of patients received similar 

amounts of r FSH (1500 I U) , IH HOG ( 375 I U) and r LH ( 375 I U) and 

r ecr ui t ed a si rri I ar nurrber of f ol I i cl es as count ed on day 6 ( 4. 07 +/ - 3.1 

in t he HM3 gr oup ver sus 3.7 +/ - 3.2 in the LH gr oup r espect i vel y) or 

on the day that human chorionic gonadot r ophi n (HOG} was indicated 

(6.5 +/- 2.7 versus 5.8+/- 2. 5 r espect i vel y) . CVari an si i mi! al i Of! 

was shorter, but not significantly so, in the group of patients receiving 

r FSH + HM3 ( 10. 5 +/ - 1.7 days) t han in t he group of pat i ent s t reat ed wi t h 

r FSH +/ - rLH(12+/- 1.8 days). Si gni f i cant I y more M I oocyt es wer e seen i n 

t he gr oup t r eat ed wi t h r FSH + r LH t han in t he gr oup 1 r eat ed wi t h r FSH + HM3 

(93.1 versus 75.3% P < 0. 05) . Wth respect to pregnancy rates, 14/ 54 (26% 

patients receiving r FSH + HM3 and 16/34 (47% patients receiving r FSH + r LH 

had a positive serum HOG No significant difference i n t he nurrber of 

rri scar r i ages was observed between the two groups. In conclusion, the 

present results seem t o indicate that rLH could be t he HM3 component that 

aids early follicular r ecr ui t rrent . 
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PURPOSE: To study effects of endogenous LH levels on ovarian 
response and out corre i n ART cycl es a cont rol I ed st udy was perf or rred wi t h 
two patient groups differing in the intensity of pituitary downr egul at i on. 
METHODS: Group I ( n = 27) r ecei ved 3. 75 rrg of t he GnRH agoni st t ri pt or el i n 
acetate depot, group II (n = 54) was given 0.1 rrg t r i pt or el i n acetate 
daily, followed by ovarian st I fasi at I on with recombinant FSH. 
RESULTS: After downr egul at i on serum LH and FSH I evel s wer e 
significantly lower in group I. Patients of group I needed significantly 
higher FSH doses to achieve comparable levels of ser urn est r adi ol and 
preovulatory follicles. The nurrber of retrieved oocytes and transferable 
embryos was lower in group I. CCNCLUSI ON: Patients with profound endogenous 
LH suppression by depot GnRH agonists show higher FSH 
si i mif aS i on dose r equi r errent s and lower oocyte nurrber and 
fertilization rate, indicating a need for minimal LH act i vi t y in 
f Oi S I cui ogenesl s and oocyt e devel oprrent . 
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It is considered a dogma that a secretory peak of LH is 
indispensable as the trigger of ovulation. However, earlier studies on 
hypophysect oni zed rodents have shown that st i msi at i an with 
recorrbi nant FSH, devoi d of any LH act i vi t y. i s abl e t o boost 
t he f i nal st ages of f ol I i cul ar mat ur at i on and t r i gger ovul at i on. As t he 
expression of ovarian LH receptors ( LHRs) still persists after 
hypophysect orry, such studies cannot totally exclude the possibility that 
LHR activation is involved i n t he apparently pure FSH effects. To 
revisit this question, we analyzed in LHR knockout (LuRKO) nice the 
progression of • c ;gsr:S5 s and induction of ovulation by human 
chorionic gonadotropin and human recorrbi nant FSH t r eat rrent s. The 
results provide clear evidence that follicular development and ovulation 
coul d not be i nduced by hi gh doses of FSH i n t he absence of LHR 
expression. Ovarian histology and oocyte analyses i ndi cat ed t hat follicular 
mat urat i on di d not advance i n LuRKO rri ce beyond t he ant ral f ol I i cl e st age. 
Neither were ovulations detected in LuRKO ovaries after any of the 
gonadotropin t r eat rrent s. The ovarian resistance to FSH t r eat rrent in 
the absence of LHR was confirrred by real-time RT- PCR and 
i rrrrunohi st ocherri cal analyses of a nurrber of gonadot r opi n- dependent genes, 
which only responded t o t he tr eat rrent s in wi I d- 1 ype control m ce. Negative 
findings were not altered by estradiol prirring preceding the gonadotropin 
st i rrul at i ons. Hence, the present study shows that, in addition to 
ovul at i on, t he expr essi on of LHR i s essent i al f or f ol I i cul ar mat ur at i on in 
the progression from ant ral to preovulatory stage. 
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In this study, we test the hypothesis that the gr owt h- pr omot i ng action of 
androgens on granulosa cells requires paracrine signaling from the oocyte. 
Miral granulosa cells ( M3Cs) from small antral (1-3 rrm) prepubertal pig 
follicles were cultured i n t he presence or absence of denuded oocytes (DC) 
fromthe sarre follicles to det er rri ne whether rri t ogeni c and/ or steroidogenic 
responses, to combinations of FSH, i nsul i n- 1 i ke growth factor 1 
(IGF1), and di hydr ot est ost er one (DHT) were influenced by oocyt e- seer et ed 
factors (CSFs). To further explore the identity of such factors we 
performed the sarre exper i rrent s, substituting growlh differentiation factor 
9 ( GDF9) , a known CSF, f or t he DO. CSFs and GDF9 bot h pot ent I y enhanced 
I GF1 - st i rrul at ed proliferation, and inhibited FSH -stirrulated 
progesterone secretion. Alone, DHT had I i 1 1 1 e ef f ect on DNA synt hesi s, but 
significantly enhanced the rri t ogeni c effects of CSFs or GDF9 i n t he 
presence of I GF1 . Denuded oocytes, GDF9, and DHT i ndependent I y inhibited 
F5I4 st i rrul at ed progesterone secretion, and androgen, together wi t h DO 
or GDF9, caused the rrost potent steroidogenic inhibition. Focusing on 
rri t ogeni c effects, we demonstrate that both natural androgen receptor ( AR) 
agonists, testosterone and DHT, dose- dependent I y augrrent ed the rri t ogeni c 
activity of DO or GDF9. Ant i androgen ( hydr oxyf I ut am de) treatment, which is 
used to block androgen receptor activity, opposed the interaction between 
androgen and GDF9. In conclusion, androgens si i nxi! a- s porcine M3C 
proliferation in vitro by potentiating the gr owt h- pr orrot i ng effects of 
oocytes or GDF9, via a rrechani sm t hat involves the AR These signaling 
pathways are likely to be important regulators of f o! I i cui ogsnosi s in 
vivo, and nay contribute to the excess follicle growth that is observed in 
andr ogen- 1 r eat ed female animals. 
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The purpose of this overview is to highlight irrportant steps of ovarian 
r egul at i on dur i ng f ol I i cl e devel oprrent , ovul at i on and t he life span of 
corpus I ut eum ( CL) in rum'nants. The ovarian cycle is central to 
reproductive function. It is characterized by repeating patterns of 
eel I ul ar pr ol i f er at i on, di f f er ent i at i on and t r ansf or mat i on t hat encompass 
f ol I i cul ar devel oprrent and ovul at i on as wel I as t he f or mat i on, f unci i on and 
regression of the CL. I n t he first part, the importance and regulation of 
f i nal f ol I i cl e gr owt h and especi al I y of angi ogenesi s and bl ood f I ow dur i ng 
f ol I i cul ogsnssi S , dorri nant f ol I i cl e devel oprrent and CL for mat i on are 
described" Cur results underline the importance of growth factors 
especially of insulin- 1 ike growth factor (IGF), vascular endothelial growth 
factor ( VEGF) and fibroblast growth factor ( FGF) for devel oprrent and 
corrpl et i on of a dense net wor k of capi I I ar i es ( angi ogenesi s) dur i ng f ol I i cl e 
gr owt h and CL f or mat i on. I n t he second part , t he r egul at i on of CL f unct i on 
by endocr i ne/ par acr i ne and autocrine acting regulators is discussed. There 
is evidence that besides the main endocrine hor manes luteinizing hormone ( 
LH ) and growth hor rrone ( GH) local regulators as growth factors, 
peptides, steroids and prostaglandins are irrportant modulators of luteal 
function. During early CL devel oprrent until rri dl ut eal stage oxytocin ( CT) , 
prostaglandins and progesterone ( P) itself st i SMUl at 6 luteal cell 
proliferation and function supported by the luteotropic action of a nurrber 
of gr owt h f act or s. The still high rrRNA expr essi on. pr ot ei n concent r at i on 
and I ocal i zat i on of VEGF, FGF and I GF f arri I y rrerrbers i n t he cyt opl asm of 
luteal cells during rri dl ut eal stage suggest that they play pivotal role in 
the rrai nt enance (survival) of this endocr i ne t i ssue. The major function of 
the CL is to secrete P. Progesterone itself regulates the length of the 
est r ous cycl e via i nf I uenci ng t he t i rri ng of t he I ut eol yt i c PGF2al pha si gnal 
from the endometrium At the end of a nonfertile cycle, the regression of 
CL corrrrences, steroidogenic capacity is lost (functional luteolysis), cell 
death is initiated, and tissue involution as well as resorption occurs 
wi t hi n a f ew days ( st r uct ur al I ut eol ysi s) . The cascade of rredi at or s dur i ng 
I ut eol ysi s is very corrpl ex and st i I I awai t s el uci dat i on. Evi dence i s gi ven 
for participation of blood flow, i nf I arrrrat or y cytokines, vasoactive 
peptides (angiotensin II and endot hel i n- 1 ) , and decrease of the classical 
luteotropic rredi at or s. 
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The advent of recombinant gonadot r ophi ns brought significant changes in 
fertility therapy. Treat rrent options with recorrbi nant gonadot r ophi ns add 
rrore to knowledge on .. .. ;g ■•?!': i and ovarian steroidogenesis. 
Over a decade, recombinant LH ( r LH) has been used for clinical 
trials, and the arrount of peripheral LH t hat is necessary for optimal 
follicular growth, oocyte maturation, subsequent embryo devel oprrent and 
assisted reproduction out corre during ovulation induction can now be better 
evaluated. This review evaluates the effect of r LH s uppl errent at i on on 
ovarian &| i mil at I on and assisted reproduction outcome. The studies 
conducted with r LH suppl errent at i on in ovarian st I mil at I on in 
different groups of patients and in cases of controlled ovarian 
st I mil at i on are cl earl y di scussed in t hi s revi ew. 
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BACKGROUND: The speci f i c rol e of L.H in f of H cui ogsnssi ■> and 
oocyte maturation is unclear. GnRH ant agoni st s, when adrri ni st er ed i n t he 
I at e f ol I i cul ar phase, i nduce a shar p deer ease i n ser um LH whi ch may 
be detri rrent al for I VF out corns. This study was performed to evaluate 
whether the replacerrent of GiRH agoni st ( t r i pt or el i n) by a GnRH ant agoni st 
(ganirelix; NV Crganon) in oocyte donation cycles has any i nrpact on 
pregnancy and i rrpl ant at i on rates. IvETHCDS: A t ot al of 148 donor I VF cycles 
was r andorri y assigned to use either a GnRH ant agoni st daily adrri ni st er ed 
from the 8th day of st i ftul at i on (group I) or a GnRH agoni st long 
protocol (group II) for the ovarian stimulation of their donors. The 
primary endpoi nt s were the pregnancy and the implantation rates. RESULTS: 
The clinical pregnancy rate per transfer (39.72% 29/73 versus 41.33% 
31/75) based on transvaginal scan findings at 7 weeks of gestation, the 
i npl ant at i on rate (23.9 versus 25.4% and the first trimester abortion rate 
( 10. 34 versus 12. 90% weresirrilar in the tm groups. CONCLUSION: I n oocyt e 
donation cycles the replacerrent of GnRH agonist by a GnRH ant agoni st 
appears to have no i rrpact on the pregnancy and i rrpl ant at i on rates when its 
adrri ni st rat i on starts on day 8 of st i rtui at i on. 
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The oocyte factor, bone rror phogenet i c protein- 15 (BIVP-15) has proven to 
be critical for nor rral fertility in female rrarrrral s. The biological 
functions of recombinant BIVP-15 demonstrate its capacity to promote 
granulosa cell processes involved in early follicle growth, while 
si rail t aneousl y act i ng tor est r i ct f ol I i cl e- st i rail at i ng hor mone ( FSH 
) - i nduced granulosa cell differentiation. The in vitro biological 
activities of BIVP-15 demonstrate its role in promoting early follicle 
growth through the st i mt\ at I on of granulosa cell rri t osi s while 
si rail t aneousl y restricting FSH i nduced follicle devel oprrent through 
the suppression of FSH receptor rrRNA expression. The in vivo 
relevance of the role of BIVP-15 was established by the identification of 
nat ur al I y occur r i ng BIVP- 15 rrut at i ons in sheep, whi ch cause i nf ert i I i t y in 
homozygous carrier ewes and, in striking contrast, increased fecundity in 
heterozygous carrier ewes due to an increase in ovulation quota. The 
necessity of BIVP- 1 5 for ^ ^ \ s s; f i n worren has been recently 
established by t he di scover y of a BIVP- 1 5 rrut at i on t hat i s associ at ed wi t h 
ovarian dysgenesis. In contrast t o t he pronounced effects that the BIVP-15 
nutations have on f ci i I cul ogsnssi 8 in sheep and humans, nice, which 
are homozygous for targeted deletions of BlvP-15 exhibit only ni ni mal 
defects in the ovulation process, leading t o t he proposal that there may be 
causal differences i n t he BIVP-15 syst em of mono- and pol yovul at or y animals. 
Collectively, recent research on the oocyt e- seer et ed factor BIVP- 15 has 
provided exciting new opportunities for understanding ovarian physiology 
and f emal e f ert i I i t y. 
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A corrparative study was carried out to assess the main criteria of 
f oi i I c:.ii ogenssi s in follicular f I ui d of aspi rated fol I i cl es duri ng 
the induction of super ovarian st i rfiil at I on using recombinant follicle 
st i rrul at i ng hor rrone ( r - FSH; Gonal - F) , human menopausal gonadotropin 
( HM3, Pergonal e) and agonist gonadotropin releasing hor rrone (a- GnRH; 
D pherel i ne 3, 75 ng) . 86 pat i ent s were i ncl uded in t he st udy: 37 were 
receiving r - FSH and 49 HMS, two anpoul es per day during the first 5 
days of ? ■■ i Ultrasound monitoring was used for every 

i ndi vi dual f ol I i cl e on t he f i rst day of st i nti! at i on and st art i ng f rom 
t he 5th day, dai I y. Thus, t he vi sual i zed f ol I i cl es were i dent i f i ed and 
measured, phot or egi st er ed during the whole period of ultrasound guidance. 
During the transvaginal puncture of these follicles the aspirated 
follicular fluid volume, existence of oocytes, and its estradiol hormones 
were recorded. It was found that the follicles in both groups of patients 
havi ng I ar ger vol urre of f ol I i cul ar fluid ( 3 t o 5 or >5rrnr| r eached t he 
pr eovul at i onal size ear I i er ( di arret er 17 rrm) , and on t he day of i nj ect i on 
of human chorionic gonadotropin (HOG; 10000 I U) had a large size (20 
to 21 rrm). The positive statistically significant correlation has been 
observed between the volume of follicular fluid and existence of oocytes in 
aspirated follicular fluid, as well as with the intensity of their 
cleavage. The concentration of testosterone and estradiol in follicular 
fluid was I ower i n t he pat i ent s r ecei vi ng r - FSH ( average 12. 4 nrrol / 1 , 
range 9.3-15.1 and 1897113 prrol / I ; range 1609216-2185012) than i n t he 
patients receiving HOG (16.0 nrrol / 1 ; range 12. 1- 19. 6 and 2233728 
pnrpl / 1 ; range 2028660-2438718). The concentration of testosterone in 
non- pregnant patients receiving r-FSH was 13. 7-/ +1.0 nrrol / 1 , 
receiving HM3 - 16. 0- / +0. 9 nrrol / 1 , versus 10. 3- / +0. 8 nrrol / 1 and 14. 8- / +0. 7 
nrrol / 1 , in the patients receiving r-FSH and HM5 respectively, who 
becams pregnant. Thus, the corrparative study of main criteria of 
f oi I i cul aqenes! s in f ol I i cul ar f I ui d proved to be more preferabl e and 
suf f i ci ent usi ng FSH i n t he ovar i an si i ^ at i on prot ocol i n I VF 
program 
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Gonadot r ophi n- r el easi ng horrrone ( G-iRH) plays a key role in the secretion 
of gonadot r ophi ns, f ol I i cl e- st i rrul at i ng horrrone (FSH) and luteinizing 
horrrone ( LH) , which regulate steroidogenesis and 

f ol ! i ciii Cigerses: s . Two GnRH ant agoni st s, Get rorel i x and Gani rel i x, 
deprived "of hi st am ner gi c si de- ef f ect s, have been introduced into ovarian 
St i Eltii at i on protocols to prevent premature LH surges and proved 
their safety in clinical trials. At present, rrost of the published studies 
have not found significant differences in follicular recruitment, oocyte 
quality, and so on, except for a decrease in pregnancy and i npl ant at i on 
r at es in in vitro f er t i I i zat i on and errbr yo t r ansf er ( I VF- ET) cycl es when 
the GnRH antagonist rather than the agonist was used. This decrease in 
pregnancy rates was in relation wi t h a necessary learning curve of the 
physi ci ans. Anot her possi bi I i t y is t he i rrpact of t he GnRH ant agoni st on 
endometrium through its GnRH receptor; this effect was cancelled after 
cr yopr eser ved embryo transfers because the pregnancy rates were si ni I ar 
between GnRH antagonist and agonist in this case. GnRH ant agoni st s were 
also interesting in poor responders and polycystic ovarian syndrome, where 
the agonists have not permitted to obtain the better results in I VF- ET 
cycl es. Si ni I ar I y, t he GnRH ant agoni st s coul d prevent t he LH surge i n 
the intrauterine insemination cycles. 
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Cvarian granulosa cells play pivotal roles in many aspects of ovary 
f unct i ons i ncl udi ng f ; and st eroi dogenesi s. I n response 

t o FSH and LH , t he el evat i on of i nt r acel I ul ar cAlvP I evel i n 
granulosa cells leads to act i vat i on of rrul t i pi e ovar i an genes. Here, we 
report findings from a genorre- wi de study of the c AM 3 - r esponsi ve gene 
expression profiles in a human gr anul osa- 1 i ke tumor cell line, KGN. The 
study identified 140 genes that are either activated or repressed by 2- f ol d 
or greater after si : nui at i on by the adenyl yl cyclase activator 
forskolin. The induction patterns of sorre cAlvP- r esponsi ve genes were 
further analyzed by quantitative real -ti rre PCR Consistent with previous 
observations, the LH- r esponsi ve genes, such as the nuclear receptor 
4A subfarrily ( NURR1 , NGFI - B, and NCR-1), were rapi dl y but transiently 
induced, whereas the FSH r esponsi ve gene CYP19 encoding arorratase was 
induced in a delayed fashion. Interestingly, ectopic expression of NURR1 or 
NGFI - B severely attenuated the cAlvP- r esponsi ve activation of the 
ovar y- speci f i c arorratase promoter. Reduction of the endogenous NURR1 or 
NGFI - B by srral I interfering RNA significantly el evat ed ar omat ase gene 
expression. The ci s- el errent s responsible for NURR1/ NGFI - B- rredi at ed 
repression were mapped to the m ni mil arorratase promoter sequence that 
confers carrp responsiveness. Furthermore, the DNA- bi ndi ng domain of NURR1 
was required for the repression. Taken together, these results strongly 
suggest a causal relationship between the rapid decline of arorratase rrRNA 
and induction of nuclear receptor subfarrily 4A expression, which 
concorri t ant I y occur upon LH surge at the later stages of ovarian 
f ol I i cul ar devel oprrent . 
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Nurrerous questions about the efficacy of GnRH ant agoni st s, known for the 
prevention of undesirable LH surge, have been raised. Al - I nany in 
2002 in a net a- anal ysi s, I VF Germany Register and FI VNAT t he French data 
base in 2003, have shown a decrease of the pregnancy rate after antagonists 
treat rrent. Arrong 20761 ART attempts for good prognosis worren ( <35 years, 
i . v. f . range 1 or 2) we have compared the clinical and biological 
par arret ers after agonists' long protocol versus antagonist treat rrent. The 
characteristics of the responses t o t he st i mil at ! on t r eat rrent were 
si rri I ar for both groups, whereas the duration of the st I mil at I on and 
the doses of gonadot r ophi n used i n t he antagonist group was lower. The 
fertilization and embryo devel oprrent rates were not rrodi f i ed. But we 
observed a decrease i n t he number of oocytes retrieved, of errbryos obtained 
and of the pregnancy rate (P< 0.001). These results could be explained by 
endorretrial rrodi f i cat i ons induced by antagonists but we cannot exclude an 
impact of oestradiol and LH levels. GnRH antagonists could be an 
inhibitor of the cell cycle by decreasing the synthesis of growth factors. 
The i nt er act i on of GnRH ant agoni st s and GnRH r ecept or s may corrpr oni se t he 
mitotic prograrrrre of the cells and induce an alteration of 
f oH I c.lj: ogeiVSi.i i. , embryo quality and implantation. Mare studies are 
necessary to understand these results. Using of GnRH ant agoni st s involves 



specific patient information on the benefits and drawbacks of such 
treatrrent before ART. 
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Pr egnancy- associ at ed plasma pr ot ei n- A ( PAPP- A) i s t he maj or IGF binding 
protein- 4 ( I GFBP- 4) protease in follicular fluid, consistent with its 
proposed role in \:i ; Despite grorang interest, al most 

nothing is known about how PAPP- A expr essi on is regulated in any tissue. 
Here we show that FSH and oocytes regulate PAPP- A expression in 
granulosa cells ( GCs) . By in situ hybridization, ovary PAPP- A nrRNA was 
markedly increased by pregnant mar e ser urn gonadot r opi n treatrrent, and the 
massage was localized to the rrerrbrana GCs but not currul us GCs ( CGCs) of 
dorri nant f ol I i cl es. To ex pi or e t he rrechani sm w= used pr i mar y cul t ur es of 
rat GCs. Control (untreated) cells produced little or no PAPP- A 
spontaneously. Conversely, FSH markedly st i rrul at ed PAPP- A nrRNA and 
protein in a dose- and t i ne- dependent fashion. Interestingly, PAPP- A 
expression in isolated CGCs was also strongly induced by FSH, and the 
induction was inhibited by added oocytes. To investigate the nature of the 
inhibition, we tested the effect of oocyt e- der i ved bone rror phogenet i c 
protein- 15 (BlvP- 15). BlvP- 1 5 alone had no effect on basal levels of PAPP- A 
expression by cultures of rrerrbrana GCs or CGCs. Hovvever . BWP-15 markedly 
inhibited the FSH st ! rm\ at i on of PAPP- A production in a 
dose- dependent manner. The cleavage of I GFBP- 4 by conditioned media from 
FSH - 1 r eat ed GCs was corrpl et el y i nhi bi t ed by ant i - PAPP- A ant i body , 
indicating the I GFBP- 4 protease secreted by GCs i s PAPP- A. These results 
demonstrate stirrulatory and inhibitory roles for FSH and BlvP- 15, 
respectively, in regulating PAPP- A production by GCs. V* propose that 
FSH and oocyt e- der i ved BlvP- 1 5 forma controlling network that ensures 
the spat i ot errpor al pattern of GO PAPP- A expression in the dorri nant 
f ol I i cl e. 
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Factors that control t he onset of V c >ge ar e cr i t i cal t o 

female garret e production, but poorly understood. The ai m of the present 
st udy was t o i nvest i gat e t he ef f ect s of FSH and EGF on t he act i vat i on 
and growth of goat pr i rror di al f ol I i cl es i n vi t r o. To t hi s end, pi eces of 
goat ovarian cortex were cultured in vitro for 1, 3 or 5 days, at 39 
degr ees C i n an at rrospher e cont ai ni ng 5% 00( 2) , i n rri ni rrum essent i al rredi urn 
suppl errent ed with insulin, transferrin, sel eni urn pyruvate, gl ut am ne, 
hypoxant hi ne, BSA, penicillin, st r ept orryci n and fungizone and wi t h or 
without FSt-l (100 ng/nl) and/ or EGF (100 ng/ rri). At the end of the 
culture periods, the relative proportions of primordial, i nt er rredi at e, 
pr i mar y and secondar y f ol I i cl es wer e cal cul at ed and corrpar ed wi t h t hose i n 
non- cul t ur ed t i ssue. I n addi t i on, rri t ot i c act i vi t y of gr anul osa eel I s was 
studied by i rmunohi st ocherri st r y for proliferating cell nuclear antigen 
( PCNA) . In brief, it was found that goat pri rror dial follicles activate 
spontaneously during culture in vitro and, while neither FSH nor EGF 



affected the proportion of prirrordial follicles that entered the growth 
phase, both st i rail at ed an increase in oocyte and f ol I i cl e di arret er , 
especi al I y in i nt er rredi at e and pr i rrar y f ol I i cl es cul t ur ed f or 5 days. Ch 
the other hand, there was no significant effect of culture or either growth 
factor on the proportion of PCNA- st ai ned growing follicles. Contrary to 
expectations, neither FSH nor EGF af f ect ed f ol I i cl e vi abi I i t y or 
i nt egr i t y dur i ng cul t ur e, si nee t he per cent ages of i nt act f ol I i cl es di d not 
differ between control, FSH and/ or EGF containing medium In 
conclusion, this study derronst r at ed that goat prirrordial follicles activate 
spontaneously in vitro, and that both FSH and EGF st i rrui &i «s an 
i ncr ease in f ol I i cl e size by pr orrot i ng oocyt e gr owt h. 



15/3, AB/ 33 
DI ALCG( R) Fi I e 155: IVEDLI NE( R) 
(c) format only 2008 D al og. All rts. reserv. 

15539313 PM D: 14748688 
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after 20 years of research? 

Fowler Paul A; Sorsa- Leslie Tarj a; Harris WIN am; Mason Helen D 

Departrrent of Obstetrics and Gynaecology, University of Aberdeen, 
Aberdeen AB25 2ZD, UK. p.a.fowler@ibdn.ac.uk 

Reproduction (Carrbridge, England) (England) Dec 2003, 126 (6) 
p689-99, I SSN 1470- 1626- - Pr i nt Journal Code: 100966036 

Publ i shi ng Model Pr i nt 

Docurrent type: Journal Article; Research Support, Non- U. S. Gov't; Review 

Languages: ENGLISH 

Mai n Q t at i on Cwner : NLM 

Record type: MEDLI NE; Corrpl et ed 

Wien gonadot r ophi n- st i rail at ed I VF rret hods were being developed i n t he 
1970s and 1980s, understanding of the physiology of FSH i rrpr oved. In 
addition to its classic actions of st i rrul at i ng arorratase activity and 
oestradiol secretion by ovarian granulosa cells, FSH was found to 
st I rrs.il at s the ovarian production of an unchar act er i zed hormone known 
by its specific effect of reducing pituitary responsiveness to GflRH. This 
hormone has been called gonadot r ophi n sur ge- at t enuat i ng factor ( GiSAF) , 
gonadotropin sur ge- i nhi bi t i ng factor ( GnSI F) , various abbreviations 
( GnSAF/ I F, GiSI F/ AF) and also at t enui n. Although first described i n t he 
1980s, GnSAF has still not been convincingly characterized and no published 
candidate am no acid sequences conclusively relate to GiSAF bioactivity. Ch 
the basis of super ovul at i on studies and in vitro exper i rrent at i on into the 
rol es of st eroi ds i n regul at i ng LH. GnRH and GnRH sel f - pr i m ng. t he 
concept that GnSAF has a role in the regulation of LH secretion, the 
t i rri ng of t he LH surge and t he prevent i on of prerrat ure I ut ei ni zat i on 
developed. For at least a decade, understanding of the specific GiSAF 
effects of reducing pituitary sensitivity to GiRH, especially QiRH 
sel f - pr i rri ng and antagonizing the stirrulatory effects of oestradiol on 
G-|RH- i nduced Li-i seer et i on, supported this concept. However, irrproved 
know! edge of t he changes i n GiSAF bi oact i vi t y in f ol I i cul ar f I ui d and ser urn 
in worren requires revision of this concept. The present authors propose 
that the rrai n role of GnSAF is probably the negative regulation of 
pulsatile LH secretion, mainly during the first half of the 
follicular phase, indicating a critical role in the regulation of 
f oit ! CUiogsfiSSi S and oestradiol secretion. 
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Reproductive function is an integrated process encorrpassi ng both 
ext r a- ovar i an signals, such as gonadot r ophi ns, and i nt r af ol I i cul ar factors, 
such as locally produced growth factors. Initiation of primordial follicle 
growth and the early stages of N > v can occur without 

gonadot r ophi ns. However, in vivo and in vitro studies i ndi cat e t hat 
FSH may st i iTVii a! 6 the rate of preantral follicle growth and 
that it can take only 3 months for a primordial follicle to reach the 
ovul at or y st age. Ant r al follicle devel oprrent f r om 2 and 4 rrm i n di arret er i n 
sheep and cattle, respectively, is gonadot r ophi n dependent. During the 
oestrous cycle a transient increase in circulating FSH precedes the 



recruit rrent of a group of follicles. Recruited follicles are characterized 
by induction of expression of mRNAs encoding a range of steroidogenic 
enzyrres, gonadot r ophi n receptors and local regulatory factors. As follicles 
continue to mature, there is a transfer of dependency fromFSHto 
LH , which may be part of the rrechani sm i nvol ved in selection of 
follicles for continued growth. The rrechani sm of selection of the ovulatory 
f ol I i cl e seems to be I i nked to t he t i m ng of mRNA expressi on encodi ng LHr 
and 3bet a- hydr oxyst er oi d dehydrogenase ( 3bet a- USD) in granulosa cells. 
Locally produced growth factors, such as the i nsul i n- 1 i ke growth factors 
( I GFs) and rrerrbers of the t r ansf or rri ng growth factor beta ( TGFbet a) 
superfarrily (inhibins, act i vi ns and bone rror phogenet i c proteins ( BIVPs) ) , 
work in concert with gonadot r ophi ns throughout the follicular growth 
continuum The roles of growth factors in follicular devel oprrent and 
survival are dependent on gonadot r ophi n status and differentiation state, 
including rrorphoiogy. In conclusion, it i s t he integration of ext r aovar i an 
si gnal s and i nt r af ol I i cul ar f act or s t hat det er rri ne whet her a f ol I i cl e wi I I 
continue to develop or be diverted into atretic pathways, as is the case 
for rrost of the follicles in rronovul at or y species, such as cattle. 
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OBJECTIVE: To evaluate the role of ket oconazol e in prevention of ovarian 
hyper st i rail at i on syndroms ( CHSS) in worren with the polycystic ovary 
syndroms ( POCS) undergoing ovarian si i nui at i on with gonadotropins. 
DESI QSI: Prospective, random zed, doubl e- bl i nd. pi acebo- cont r ol I ed study. 
SETTING: University hospi t al s. Che hundred nine worren with POCS who were 
referred for t r eat rrent with gonadotropins. I NTERVENTI CN( S) : Fifty patients 
were randorrl y assi gned t o recei ve t wo arrpoul es of hM3 begi nni ng on day 2 or 
3 of the cycle and ket oconazol e (50 rrg every 48 hours) starting on the 
first day of hM3 t r eat rrent . Fifty- one patients received the sarre arrount of 
hM3 plus one tablet of pi acebo ever y 48 hour s. MM N OUTCdvE IVEASURE( S) : 
Follicular devel oprrent , E( 2) level, and pregnancy rate. RESULT( S) : The 
total number of hM3 arrpoul es and duration of treatment to attain ovarian 
St i RUi ati Oft were higher among ket oconazol e recipients. The serum E( 2) 
I evel and nurrber of pat i ent s wi t h dorri nant f ol I i cl es on day 9 of t he cycl e 
were greater in placebo recipients. Serum E( 2) level and total nurrber of 
f ol I i cles at the t i rre of hOG adm ni st r at i on di d not differ between 
t he t wo groups. The cancel I at i on rat e and CHSS rat e were si rri I ar i n t he t wo 
groups. OCNCLUSI CN( S) : Ket oconazol e does not prevent CHSS in patients with 
POCS who are undergoing ovarian st i r?u! at i Of?. It may reduce the rate 
of f oii i cui ogenesl S and steroidogenesis. 
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The evaluation of the ovarian reserve is an important area of clinical 
i nvest i gat i on t hat gi ves i nf or mat i on on endowment and f unct i onal act i vi t y 
of remaining follicles within the ovary, thus concerning the f emal e 
reproductive potential. In neonatal and pediatric age, an ovarian failure 
is comronl y due to disorders of sexual differentiation. In adults, the 
basal and dynarri c tests that predict the ovarian reserve are particularly 
useful in woman undergoing assisted reproductive programs. Transvaginal 



ultrasound study of ovarian ? of U Vs't ogmmi 8 per f 
with the evaluation of cervical score, FSH, tr 
plasma levels. evi dent i at es follicular rupture 
al so t he opt i rrum t i rri ng of hCG adrri ni st rat i on. B£ 

1 7- bet a- est r adi ol and i nhi bi n B pi as ma I evel s gi ve i nr or mai i on on i ne 
ovarian potential. a orri phene citrate challenge test ( CCCT) and GnRH 
agonist si i mil a! i on test (GASJ) have cl i ni cal ut i I i t y as indicators 
of ovarian reserve but their accuracy does not al I ow t o be predictive in 
terms of number - per - uni t tissue of the remaining follicle within the ovary. 
In the present paper the strategies to study hyper andr ogeni sm and 
polycystic ovarian syndroms, a comron cause of ovarian reserve reduction 
and subf ert i I i t y, are also reviewed. The abnormal androgen excess in worren 
can be referred to the ovary, the adrenal glands, or the peripheral 
conversion of androgen precursors. Dynanri c tests may be useful for 
determining the arrount of androgens rising from each of these sites helping 
the therapeutic strategies. 
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The endogenous hor rronal response obtained after reproductive organs are 
challenged by exogenous hormones is increasingly being used to predict 
presence of functional reserves and to apply this information to improve 
efficiency of managed breeding programs. Wth that in rri nd, the ai m of the 
present study was to investigate t he ef f ect of a si ngl e t reat rrent with 
hCG on fa agsnssi s and f ert i I i t y in standard 7- month- old 

mink females. The extent of * n * Of! following treatment was 
determined by examining patterns of vaginal srrears. Characteristics of each 
cycle stage were: est r us, preponderance of cornified epithelial cells; 
pr oestrus, polygonal, elongate epithelial cells; anestrus, parabasal, 
intermediate and leucocyte cells. Srrears exhibiting a rri xed population of 
cells were categorized as being in transition between adjacent stages 
anest r us- pr oest r us or pr oest r us- est r us. The initial evaluations were done 
on Day 6 after hOG treat rrent. Hi st orror phorret r i c examination of 
ovaries and uteri was done during seasonal anestrus (November) and i n t he 
breeding season (March). Vaginal cytology patterns were correlated with 
changes in f oi i i cui og»n»si S . A rrean of 1.3 mature (Graafian) 
follicles were counted during estrus, while the rrean number seen during 
anestrus, anest r us- pr oest r us and proestrus, were 0.4, 0.3 and 1.0, 
respectively. During the breeding season, in females that were not treated, 
the numbers of growing follicles decreased and maturing follicles 
increased, whereas f erral es that cams in estrus after treatment with 
hOG in November had increased numbers of both growing and maturing 
follicles. Fertility after breeding in hCG -treated females was 
increased by 9.2% ( P<0. 05) as compared to untreated females. Females 
showi ng t he hi ghest f ert i I i t y rise ( 27%; were pr edorri nant I y in t he group 
that showed estrus after hCG t r eat rrent . V* conclude that monitoring 
the response of the mink reproductive syst em t o hOG st i rf»S at i osi 
in November may be a useful tool for identifying females of hi gh f er t i I i t y 
i n t he spr i ng. 
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Peroxisorre pr ol i f er at or - act i vat ed receptor (PPARgarrrra) is a nuclear 
receptor that is activated by fatty acids and derivatives and the 
ant i di abet i c gl i t azones, whi ch pi ays a rol e in t he cont rol of lipid and 
glucose horreost asi s. In the present work, we tested the hypothesis that 
PPARgarrrra plays a role in r epr oduct i ve t i ssues by studying its expression 
and function in the hypot hal arro- pi t ui t ar y- ovar y axis in the sheep. 
PPARgarrrra 1 and PPARgarrrra 2 proteins and rrRNAs were detected in whole ovine 
pituitary and ovary but not in hypot hal arri c extracts. In situ hybridization 
on ovarian section localized PPARgarrrra rrfWA i n t he granulosa layer of 
f ol I i cl es. I nt er est i ngl y, PPARgarrrra expr essi on was hi gher i n srral I ant r al 
(1-3 rrm di arret er ) t han i n pr eovul at or y f ol I i cl es ( >5 rrm di arret er ) ( P < 
0.001) and was not correlated with healthy status. To assess the biological 
activity of ovarian PPARgarrrra, ovine granulosa cells were transfected with 
a reporter construct driven by PPARgarrrra- r esponsi ve elements. Addition of 
r osi gl i t azone, a PPARgarrrra I i gand, st i rrul at ed reporter gene expression, 
showing that endogenous PPARgarrrra is functional in ovine granulosa cells in 
vi t r o. Ivbr eover . r osi gl i t azone i nhi bi t ed gr anul osa eel I pr ol i f er at i on ( P < 
0.05) and i ncr eased t he secret i on of pr ogest er one i n vi t r o ( P < 0. 05) This 
St i mii at I on effect was stronger in granulosa cells from srral I than 
f r om I ar ge f ol I i cl es. In cont r ast . r osi gl i t azone had no ef f ect on LH 
FSH . prolactin and growth horrrone secretion by ovine pituitary cells 
in vitro. Overall. these data suggest that PPARgarrrra I i gands might 
;;t i :'!•;.:! at s f ol I i cul ar di f f erent i at i on in vi vo I i kel y t hrough a di rect 
action on granulosa cells rather than by modulating pituitary horrrone 
secret i on. 
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OBJECTIVE: To carefully examine the features of cont r ol I ed ovar i an 
st i mil at i on per f or rod with recombinant FSH - al pha or hM3 
DESIGN: Controlled, prospective, randomized comparison of fixed 
gonadotropin regirons. SETTING Acaderri c r esear ch i nst i t ut i on. PATI ENT( S) 
Fifty infertile patients who were candidates for I UI . I NTERVENTI CN( S) 
Patients were randomized to receive a fixed regirren of recorrbinan 
FSH- alpha (150 lU/day, 25 patients) or hM3(150 lU/day, 25 patients), 
after GnRH- agonist suppression (long regirren). MM N CUTCGVE IvEASURES: Daily 
rreasur errant s of serum LH, i rrrrunoreact i ve FSH, hCS E( 2) , 

P, and T. Transvaginal pelvic ultrasound every 2 days. Pregnancy and 
abortion rates. Cost of rredi cat i ons. Two recombinant FSH al pha- 1 r eat ed 
patients did not respond. Despite matched daily FSH dose, duration of 
treatrrent ( hM3 10.8 +/ - 0. 4 vs. recombinant FSH- al pha 12. 4 +/ - 0.5 
days), gonadotropin dose (21.7 +/ - 0.8 vs. 25.3 +/ - 1.3 arrpoul es) , 
gonadotropin cost (288 +/ - 10 vs. 1,299 +/ - 66 / cycl e) , ser um P I evel s, and 
srral I pr eovul at or y f ol I i cl e number wer e si gni f i cant I y I ower , and LH, 
hCQ i rrrrunoreact i ve FSH I evel s, and larger follicles on day 8 
were significantly higher in hMGtreated patients. The pregnancy, abortion, 
and twin pregnancy rates did not differ. CONCLUSION: The hIVG adrri ni st r at i on 
was associated with: [1]. increased serum LH activity and 
i rrrrunor eact i ve FSH levels during treatrrent: [2], reduced signs of 
premature I ut ei ni zat i on; [3]. differential rrodul at i on of 

[4], lower treatrrent duration, gonadotropin dose, 
and cost;" and [5]. clinical out coro comparable to recorrbi nant FSH 
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Luteinizing horrrone ( LH ) is a crucial physiological regulator of 
the human rrenst r ual cycle. LH activity is also contained in many 
rredi cat i ons used t o t reat anovul at i on and t o st i at » rail t i pi e 
f oi S i cut ogsoesl s for assisted reproduct i on techniques. However , 
LH activity had previously been regarded as just a cont arri nant of 
f ol I i cl e- st i rail at i ng hor rrone ( FSH ) - cont ai ni ng pr oduct s and deerred 
potentially det r i rrent al for reproductive function. Novel experimental and 
clinical evidence now suggest s that the adrri ni st r at i on of pharmacological 
arrount s of LH act i vi t y, i nst ead of bei ng har rrf ul , i s t herapeut i cal I y 
advantageous, particularly in the support and modulation of ovarian 
f oi ! i cui ;;§;■;:'!•■; si s . The ai m of this art i cl e is to provi de an overvi ew 
of the effects of LH activity adrri ni st r at i on in ovarian 
St i fTUi at i on and to outline novel unconventional gonadotropin regimens 
that rri ght improve the efficacy, safety and convenience of ovulation 
i nduct i on. 
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Traditionally. the roles of in have been 

considered to be I i rri t ed t o st i mil at i ng t heca cells androgen production, 
triggering ovulation and supporting the corpus I ut eum However, in the late 
stages of follicle devel oprrent , granulosa cells becorre receptive to 
LH st i mi at s on and LH becomes capable of exerting its 

actions on both t heca cells and granulosa cells. Thus, it has been 

postulated that once an appropriate (i.e. LH- r esponsi ve) stage of 

follicular devel oprrent has been achieved in response to treat rrent with 

FSH , there are theoretical grounds for reducing or corrpl et el y 

withdrawing FSH and maintaining tonic Ti on of the 

dorri nant f ol I i cl e wi t h exogenous LH Thi s hypot hesi s was t est ed i n a 

woman with long-standing hypogonadot r ophi c hypogonadism which is the best 

and only true rrodel to investigate correctly any LH hypot hesi s. 

Cvul at i on i nduct i on t r eat rrent was car r i ed out wi t h dai I y s . c. i nj ect i ons of 

150 IU recorrbi nant human FSH (rhFSH) (increased to 225 I U dai I y on 

St i KTUi at i an day 15) and 375 I U r ecorrbi nant human LH(rhLH). 

Wien a 14- rrm f ol I i cl e was i dent i f i ed on st i m\ at i on day 26, r hFSH was 

discontinued and from treat rrent days 26 t o 29 t he patient was given only 

rhLH at the above- rrent i oned dose of 375 lU/day. On treat rrent day 30, the 

single dorri nant follicle rreasured 22 rrm i n di arret er and oestradiol serum 

concent rat i on was 148 pg/ rri . Thus, an i nj ect i on of 10, 000 I U i . m human 

chorionic gonadot r ophi n was given and sexual intercourse was advised. The 

patient conceived and a viable singleton intrauterine pregnancy was 

obt ai ned. 
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Fol I i cl e- st i rail at i ng hor rrone ( FSB) and I ut ei ni si ng hormone ( 
LH) act i n concert in t he sii mji ai i on of f o! i i cui oganesi s 

and ovul at i on. However, high levels of LH pr orrot e f ol I i cul ar atresia 
and early rri scar r i age, and this has led to the concept of a 'therapeutic 
window 1 of LH for successful conception in assisted reproductive 
technology (ART) and ovulation induction. Until now, ur i nar y- der i ved human 
rrenopausal gonadotropin ( hM3) has been the only available source of 
exogenous LH activity. hM3 preparations contain highly variable 
levels of LH , and are often augmented with human chorionic 
gonadotropin ( hCQ , which rri rri cs LH activity. Accurrul at i on of 
!jOG bioactivity, however, may have det r i rrent al effects on follicular 
devel oprrent and oocyte quality. Recombinant human LH (r-hLH) 
( Luver is) is the onl y pur e sour ce of LH act i vi t y. r - hLH i s wel I 
characterised and production is tightly controlled, resulting in a highly 
consistent product. Q i ni cal studies in hypogonadot r opi c hypogonadal women 
have derronst r at ed the efficacy of r-hLH, 75 lU/day, together with r-hFSH, 
150 lU/day, in prorroting optimal follicular development, oestrogen 
secretion and endorret r i al thickness, r - hLH t her ef or e provides the clinician 
with the opportunity for precise and consistent dosing within the 
therapeutic window for patients requiring exogenous LH without the 
risk of LH overexposure that is associated with h(X3 
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Controlled ovarian stipulation has becorre an integral part of 
infertility treat rrent. Specific gonadotropin based prot ocol s becorre t he 
rrai n st r at egi es f or cont r ol I ed st I frui at I on. To avoi d t he pot ent i al I y 
det ri rrent al effect of prerrature LH surge on oocytes and/ or 
endorret ri urn devel oprrent , the QiRH analogs have been incorporated into 
cont rol I ed ovari an st i m\ at I on st rat egi es. Wt h t he avai I abi I i t y of 
recorrbi nant gonadotropins (i.e. recombinant F SH devoi ded of LH 
act i vi t y) it is necessary t o est abl i sh preci se rol e of LH i n t he 
^ _■>■ ■ s \ and endorret ri urn development. The benefit of 

exogenous LH nay vary with the GnRH- agoni st s and antagonists regiment 
used. The optimal arrount of LH or rat i o FSB t o LH used 

dur i ng t her apeut i cal I y st i rrul at ed gr owt h of f ol I i cl es i s st i I I a pr obi em 
that needs to be solved i n t he near future. 
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LH plays critical roles i n t he control of f oi f i cui openesi S 
and ovarian function in humans. LH act i vi t y adrri ni st r at i on dur i ng 
gonadot r ophi n ovulation induction can enhance ovarian response and opt i rri se 
t r eat rrent . IVbr e speci f i cal I y , LH act i vi t y ( bot h LH and I ow- dose 
hOG) can support the growth and st i mji at 9 the maturation of 
larger ovarian follicles as a result of specific granulosa cell receptors 
that develop after a f ew days of FSH prirring. This action of LH 

is independent of FSH and it has been shown recently that the last 
stages of follicular devel oprrent can be supported by sole adrri ni st r at i on of 
LH activity in the form of I ow- dose hCQ without causing 



premature I ut ei ni zat i on. Repr oduct i vel y corrpet ent oocytes and pregnancy can 
be obt ai ned wi t h this r egi rren. Fur t her rror e, LH act i vi t y is capabl e of 
reducing the devel oprrent of srral I ovarian follicles (<10 nrn) that may 
predispose patients to developing corrpl i cat i ons such as the ovarian 
hyper st i rail at i on syndroms. Thus, better understanding of the dynamics and 
rrechani sire t hat cont rol human f o! h cul ogsnssi S and a mare rat i onal 
and sel ect i ve use of LH act i vi t y adrri ni st rat i on may al I ow a reduct i on 
i n cost and i ncr eased saf et y , whi I e rrai nt ai ni ng a hi gh ef f i cacy of t he 
ovulation induction regi rrens used in assisted reproduction. 
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Improved nutrition increases ovulation rate in sheep and there is 
evidence that i nt r a- ovar i an pathways rredi at e responses to nutrition. An 
experi rrent was conducted to exarri ne the effect of dietary energy on 
f ol i i cui oqenesi S . Anoestrous Ivfer i no ewes were fed a diet of wheat 
straw alone (control, n = 5) , or wheat st r aw suppl errent ed with lupins (500 
g day(-1), n = 5) . a her ewes were fed wheat st r aw and infused with glucose 
(50 rrrrDl h(-1), n = 5) or with gl ucosarri ne ( 3. 5 rrrrol h(-1), n = 5) . 
Intravaginal progestagen sponges were inserted for 12 days, and nutritional 
tr eat rrent s were started 5 days before sponge rerroval . At sponge removal, 
the ewes were injected wi t h a regi rren of GnRH pul ses (500 ng every 4 h from 
0 to 12 h; 250 ng every 2 h from 14 to 24 h; and 200 ng every 1 h from 25 
to 36 h) t o si rail at e normal follicular development. Thirty- six hours after 
sponge rerroval , t he ani rral s were ki I I ed and t he ovari es were col I ect ed and 
stored at -80 degrees C. The ovaries were sectioned serially every 10 
rricrom Every 20th section was stained (to estimate nurrber and di arret er of 
follicles) and every 17- 19th section was probed by in situ hybridization 
for P(450) aromatase. Data were analysed using ANCVA and chi -squared tests. 
There was an effect of treat rrent (P < 0.05) on the nurrber of follicles 2-3, 
3-4 and 6-7 rrm i n di arret er . Ar orrat ase- posi t i ve follicles (1.6-7.9 mri) were 
detected in 31 follicles from 15 ewes across all four groups. I n t en 
ani rral s, the largest follicle was ar orrat ase- posi t i ve. The di arret er s of 
ar orrat ase- posi five f ol I i cl es wer e I ar ger ( P = 0. 004) in lupin f ed corrpar ed 
with gl ucose- i nf used ewes (4.9 +/ - 0.5, 3.6 +/ - 0.7, 5. 3 +/ - 0.5 and 4.2 
+/ - 0.5 rrm for control, gl ucose- i nf used, I upi n- f ed and gl ucosarri ne- i nf used 
groups, respectively). Treat rrent did not affect the plasma concentration of 
FSH when compared with controls, indicating that the energy 
suppl errent s were rredi f yi ng recruited (2-3 rrm and 3- 4 mri) and selected 
follicles (> 6 mri directly. In conclusion, dietary energy can directly 
St i ntfi a; © f ol i i cul ogenesi s in r ecr ui t ed and sel ect ed f ol I i cl es. 
and this effect may be rredi at ed by changes in systemic I ept i n 
concent r at i ons and t he hexosarri ne ener gy- sensi ng pat hway in t he f ol I i cl e. 
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The gap junctional intercellular corrrruni cat i on mediated by Cx43 plays 
indispensable roles in both germ line development and postnatal 
f ©i S S cul ogsnssi S . In this study, we focused on the effect of 
f ol I i cl e- st i rail at i ng hor rrone ( FShl) on t he Cx43 pr ot ei n i n r at pr i mar y 



granulosa cells and found that FSH 8t i mii at \ on elevated the 
phosphorylation in addition to the protein level of Cx43. Serine residues 
in the car boxyl - 1 er rri nal region were exclusively phosphor yl at ed in this 
system and we identified Ser365, Ser368, Ser369 and Ser373 as major 
phosphorylation sites by 5° 4 i at I on A Cx43 variant 
containing nutations at all these serine residues was found to severely 
reduce dye transfer activity when assayed in HeLa cells. The present study 
revealed a novel regulatory rrechani sm of Cx43- msdi at ed gap junctional 
intercellular conmini cat i on through phosphorylation in the 

car boxyl - 1 er rri nus. 
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BACKGROUND: To test the effects of progressively decreasing dosages of 
exogenous LH we combi ned various amount s of HM3 containing FSH 
, LH and HQS and highly purified (HP) FSH t o treat 120 

GnRH agoni st - suppressed infertile female patients as candidates for 

cont r ol I ed ovar i an si i mjj ai i on ( CCS) . METHODS: Subj ect s war e r andorrl y 

assi gned to f our t r eat rrent gr oups t hat r ecei ved t he f ol I owi ng dai I y i . m 

gonadot rophi n regi mens: A FSH 150 I U onl y: B. FSH 150 I U and 

LH act i vi t y 37. 5 I U; C, FSH 150 I U and LH act i vi t y 75 I U; 

D, FSH 150 IU and LH activity 150 I U. FSH dose 

adj ust rrent s were allowed only after the 14th treatment day. FVbni tori ng 
included transvaginal ultrasound at 2- day intervals and daily 
det errri nat i ons of LH, FSH, estradiol ( E( 2) ) , progesterone, 
testosterone and HGG . RESULTS: Duration of CCS was si gni f i cant I y 
shortened i n pat i ent s recei vi ng at least 75 I U dai I y of LH activity. 
Srral I (<10 rrm di arret er) pre- ovul at ory ovarian follicle occurrence was 
i nversel y correl at ed wi t h LH act i vi t y dose adm ni st ered ( r = - 0. 648. 
P < 0.0001) and ser urn HOG I evel s (r = -0.272, P< 0. 01) but not to 
ser urn LFs I evel s. Ser urn t est ost er one I evel s wer e posi t i vel y cor r el at ed 
to the LH act i vi t y dose adrri ni st ered ( r =0.313, P< 0.001), while 
serum progesterone levels were positively correlated t o t he FSH dose 
adm ni st er ed ( r = 0. 447, P < 0. 00001 ) but not tot he LH act i vi t y dose 
adrri nist ered. CCNCLUSI CNS: Firstly, HOG content considerably 
contributes to HM3 activity; secondly, rrenot rophi n LH activity 
content can reduce in a dose- dependent manner the occurrence of small 
pr e- ovul at or y follicles; and finally, contrary to corrrrDn belief, enhanced 
FSH st i mi! at ! art rather than LH act i vi t y appears to cause 
pr emat ur e f ol I i cl e I ut ei ni zat i on dur i ng COB. 
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OBJECTIVE: To prove that several days of I ow- dose hCXs al one can be 
used to st i m;i at s ? gH ; og®n®$\ s. corrpl et e FSH 

- i ni t i at ed f ol I i cl el oocyt e mat ur at i on, and achi eve pre gnancy i n assi st ed 
reproduction technology. DESIGN: Case report. SETTING Reproductive 
endocrinology center at an academe institution. PATI ENT( S) : A 35- year - ol d 
female patient and her partner with rral e- r el at ed infertility. 
I NTERVENTI GN( S) : Af t er an 8- day pr i rri ng wi t h hM3 ( 225 I U/ d) , we 



adrri ni st ered I ow- dose hCG (200 I U/ d) alone for 5 days i n one 
GnRH- agonist suppressed patient until proper follicle devel oprrent was 
obt ai ned and i nt r acyt opl asrri c sper m i ni ect i on was per f or rred. MM N OUTOCME 
MEASUFE(S): Dai I y ser um I evel s of LH FSH hCX- E( 2) . P. 

and T; rreasur errent s of follicle number and size; oocytes retrieved and 
fertilized; pregnancy. RESULT( S) : Although FSH levels rapidly 
declined after hM3 discontinuation, E( 2) and I ar ge f ol I i cl es increased 
during hCG - onl y adrri ni st r at i on. Several good quality oocytes were 
r et r i eved and f er t i I i zed by i nt r acyt opl asrri c sper m i nj ect ion: t hr ee errbr yos 
were transferred and a t wi n pregnancy ensued. OCNCLUSI CN( S) : Ftepl acerrent of 
FSH with low- dose hOG for several days in the late ovulation 
induction stages of assisted reproduction technology resulted in: [1] 
continued growth of large ovarian follicles and E( 2) ; [2] an opt i rral 
preovulatory follicle pat t er n consi st i ng of many I arge and f ew rredi um and 
small follicles; and [3] r epr oduct i vel y corrpet ent oocytes and pregnancy. 
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OBJECTIVE: To evaluate the ovarian follicular dynarri cs of cycle 
rrodi f i cat i on with the aromatase inhibitor letrozole compared with 
cl orri phene citrate in nor rral ovulatory worren. DESIGN: Random zed 
doubl e- bl i nd cont rol I ed t ri al . SETTING Tert i ar y car e hospi t al . PAT I ENT( S) : 
Nineteen ovulatory female volunteers, ages 18-35 years. I NTERVENTI CN( S) : 
Subjects were rronitored in one control cycle. Subjects then received either 
letrozole 2.5 rrg daily or cl orri phene citrate 50 rrg daily on days 5-9 after 
rrenses. MM N OUTCOME MEASURE( S) : Nurrber of mat ure f ol I i cl es, endorretrial 
thickness and endorretrial pattern at ovulation, and follicular profiles of 
LH FSH and E( 2) . RESULT( S) : The nurrber of mature follicles at 
the LH surge in natural cycles was 1.0 with an exaggerated response 
seen for treat rrent both with cl orri phene and letrozole. There was no 
difference in the endorretrial thickness at rri dcycl e during either the 
natural cycles or the rredi cat ed cycles. LH surges and spontaneous 
ovulation were docurrent ed in all natural and medicated cycles. Wien 
treasured daily, follicular profiles of LH and FSH are si rri I ar 
between the groups in both the natural and rredi cat ed cycles. I n t he 
rredi cat ed cycles, cl orri phene results in a significant increase in E( 2) 
levels, while E( 2) levels in I et r ozol e- st i rail at ed cycles appeared lower 
cles. CCNCLUSI CN( S) : Transient i nhi bi t i on of aromatase 
rly follicular phase with the aromatase inhibitor 
n 5 n of ovar i an f c 

en with cl orri phene ci t r at e wi t h no appar ent adverse 
effect on endorretrial thickness or pattern at rri dcycl e. 



act i vi t y in 
letrozole res 
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Intensive FSH sJ i rm\ at i on is a key tool of assisted 
reproduction technology but can cause severe corrpl i cat i ons through the 

in f ol I i cl es We tested 



the hypothesis that, in the late stages of ovulation induction, LH 

act i vi t y i n t he f or m of I ow- dose human CG ( hOg can st i mi at e 
and selectively rrodul at e ovarian follicle function and growth, 
i ndependent I y of FSH adrri ni st rat i on. Four groups of GiRH 
agoni st - suppr essed nor maovul at or y woman (10 each group) received 
r ecorrbi nant human FSH ( r - h FSH) ( 150 I U d) f or 7 d followed by: group 
A, r-hFSH 150 I U/ d alone; group B, r-hFSH 50 I U/ d and hOG 50 I U/ d; 
group C, r-hFSH 25 I U/ d and hCQ 100 lU/d; group D, hOQ 200 I U/ d 
alone. Despite several days of lowered or absent r - hFSH adrri ni st r at i on, 70% 
of hCG -treated patients successfully corral et ed t r eat mant . I n t hese 
subjects, preovulatory E2 levels and large (>14 rtm di arret er ) ovarian 
follicle devel oprrent were not reduced; conversely, the number of small (<10 
rrm di arret er ) ovar i an f ol I i cl es was si gni f i cant I y decreased i n gr oups B- D 
vs. group A. Low- dose hOG adrri ni st r at i on did not cause follicle 
I ut ei ni zat i on. Ws concl ude t hat . f ol I owi ng FSH pr i m ng. LH 
activity adrri ni st rat i on can: 1) ; .for 
several days, in spi t e of rapi dl y decl i ni ng FSH I evel s: and 2) hasten 
snail f ol I i cl e derri se. Therefore, LH act i vi t y adrri ni st r at i on coul d be 

on induction regirrens that, by partly 
I at e f ol I i cul ar phase FSH 

and i rrprove safety of assisted 
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Recent studies have highlighted the importance of a novel oocyt e- der i ved 
growth factor, bone mar phogenet i c protein-15 (BM^IS) in the regulation of 
proliferation and differentiation of granulosa cells in the ovary. Narrel y, 
BfvP- 15 st i mil at es gr anul osa eel I m t osi s and i nhi bi t s f ol I i cl e- st i mil at i ng 
horrrone (FSH) receptor rrRNA expr essi on in granulosa cell, thereby 
playing a critical role in the elaborate rrechani sm cont r ol I i ng ovarian 
f ot ! s cus oqenesi S . At present, however, nothing is known about 
rrol ecul es" whi ch may regulate t he bi ol ogi cal act i vi t y of BM'-IS. Here we 
demanst r at e evi dence t hat f ol I i st at i n can f or m an i nact i ve conpl ex wi t h 
BlvP- 15, through which f ol I i st at i n inhibits BWP-15 bi oact i vi t i es. The 
bi ndi ng of f ol I i st at i n to BIVP- 1 5 was di r ect I y derronst r at ed by a surf ace 
pi as man resonance biosensor, and the abi I i t y of f ol I i st at i n t o i nhi bi t 
BlvP- 15 functions was deter rrined by established BlvP- 1 5 bi oassays using 
primary rat granulosa cells. Specifically, f ol I i st at i n attenuated BlvP- 15 
stimulation of_ granulosa cell proliferation and reversed BlvP- 15 
inhibition of FSH receptor rrRNA expr essi on leading t o t he suppression 
of FSH -induced progesterone synthesis. This is the first 
demanst rat i on of the bi ocherri cal interaction and biological ant agoni sm of 
f ol I i st at i n and BlvP- 15, which may be involved in the corral ex yet 
wel I - cont rol I ed rrechani sm of the regulation of follicle growth and 
devel oprrent . 
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To assess major physiological events underlying 
5l s, i ncl udi ng FSH - dependent dorri nant f ol I i cl e 
)r ration. LS-V ftOQ signaling, and the role of novel 
)ry rrol ecul es in these devel oprrent al processes. DESIGN: Revi ew of 
the past and recent advances in ovarian biology, focusing attention 
on [1] two novel oocyt e- der i ved growth factors, growth differentiation 
fact or -9 ( GDF- 9) and bone rror phogenet i c protein (BlvP-15); and [2] a 
r ecent I y di scover ed f ol I i cul ar i nsul i n- 1 i ke gr owt h f act or bi ndi ng pr ot ei n- 4 
( I GFBP- 4) protease, pr egnancy- associ at ed pi asrra prot ei n- A ( PAPP- A) , that 
can degrade the FSH antagonist I GFBP- 4. RESULT( S) : Cbcyt e- der i ved 
GDF- 9 and BlvP-15 are obligatory for 1 s s and f emal e 

f ert i I i t y in I aborat ory ani rral s t hrough t hei r abi I i t y to st i mil at B 
granulosa cell proliferation and rrodul at e FSH -dependent 
cyt odi f f er ent i at i on. The expression of these growth factors in human 
primary oocytes supports the hypothesis that GDF- 9 and BlvP-15 could be 
involved in ovary function in worren. Pr egnancy- associ at ed plasma protein- A 
is a marker for the human dorri nant follicle and its product the corpus 
I ut eurn rai si ng t he possi bi I i t y t hat t hi s put at i ve FSH ant agoni st 
night regulate FSH bi oact i vi t y during f oii i cui oqenesi S and 
I ut eogenesi s. GCNCLUSI CN( S) : Cbcyt e- der i ved and gr anul osa- der i ved 
regulatory proteins perform very important functions in FSH- dependent 
'o o %•!•'' 't i The current challenges are to understand the role 
of these novel proteins in ovary physiology and pathophysiology in worren. 



(c) forrra 

14265388 PM D: 11566718 

Effect of bone rror phogenet i c protein- 7 on .. _ t is * * and 

ovul at i on i n t he r at . 

Lee WS; Ctsuka F; Ivbore R K; Shi masaki S 

Depart rrent of Reproductive Ivfedi ci ne, University of California San Di ego, 
School of Ivfedi ci ne, La Jol I a, Gal i f or ni a 92093- 0633, USA 

Biology of r epr oduct i on ( Uni t ed States) at 2001, 65 (4) 
p994-9, I SSN 0006- 3363- - Pr i nt Journal Code: 0207224 

Cont r act / Gr ant No.: T32 HD07203- 1 7; HD; Uni t ed St at es NI CHD: U54HD12303; 
HD; Uni t ed St at es NI CHD 

Publ i shi ng Ivbdel Pr i nt 

Docurrent type: Journal Article; Research Support, Non- U. S. Gov't; 
Research Support, U.S. Gov't, P. H. S. 
Languages: ENGLI SH 
Mai n Qt at i on Cwner : NLM 
Record type: MEDLINE; Corrpl et ed 

We have previously established the presence of a functional bone 
rror phogenet i c protein ( BM 3 ) system in the ovary by demonstrating the 
expression of BM 3 I i gands and receptors as well as novel cellular 
functions. Specifically, BM 3 - 4 and BM 3 - 7 are expressed in t heca cells, and 
their receptors by granulosa cells. These BlvPs enhanced and attenuated the 
sti rail at ory action of FSH on estradiol and progesterone production, 
respectively. To investigate the underlying rrechani sm of the differential 
regulation, we analyzed rrRNA levels for key regulators i n t he steroid 
bi osynt het i c pathways by RNase protection assay. BM 3 - 7 enhanced P450 
aromatase ( P450( ar on} ) but suppressed steroidogenic acute regulatory 
protein ( St AR) rrRNAs induced by FSH, whereas rrRNAs encoding 
f urt her - downst ream steroidogenic enzyrres, including P450 si de- chai n 
cleavage enzyrre and 3bet a- hydr oxyst er oi d dehydrogenase, were not 
significantly altered. These findings suggest that BM 3 - 7 si I srtfi ai i on 
and inhibition of P450( ar on} and St AR rrRNA expr essi on, respectively, may 
play a role in the rrechani srrs underlying the differential regulation of 
estradiol and progesterone production. To establish the physiological 
relevance of BM 3 functions, we investigated the in vivo effects of 
injections of recombinant BM 3 - 7 i nt o t he ovar i an bur sa of rats. Cvar i es 
treated with BM 3 - 7 had decreased nurrbers of prirrordial follicles, yet had 
increased nurrbers of primary, preantral, and antral follicles, suggesting 
that BM 3 - 7 nay act to facilitate t he t r ansi t i on of f ol I i cl es f r om t he 
prirrordial stage to the pool of primary, preantral, and antral follicles. 
In this regard, we have also found that BM 3 - 7 caused an increase in DNA 
synthesis and proliferation of granulosa cells from small antral follicles 
in vitro. In contrast to the stirrulatory activity, BM 3 - 7 exhibited 
pronounced inhibitory effects on ovulation rate and ser urn pr ogest er one 
levels. These findings establish important new bi ol ogi cal activities of 
" :ont ext of ovarian physiology, including 
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Evidence to enhance the prerrise that i nhi bi n and act i vi n are local 
regulators of ovarian f oi ! i cu! ogsrsssi S is presented in this review. 
Gr anul osa cells ( GC) have been i dent i f i ed as the sour ce of i nhi bi n/ act i vi n 
in the ovary on the basis of rrRNA and protein localisation and the 
rreasur errent of the i nhi bi n f or ms in GC condi t i oned media. Expression of the 
subuni t rrRNAs changed wi t h f ol I i cul ar devel oprrent . bei ng rraxi rral i n t he 
ovaries of 8- day- ol d rats, where secondary follicles pr edorri nat e. The 
expression of beta subuni t rrRNAs by GC i sol at ed f r om di et hyl st i I boest r ol 
( DES) - 1 r eat ed immature rats, was reduced i n t he absence of any change in 
al pha subuni t rrRNA expr essi on. Di rrer i c i nhi bi n- A, - B and f r ee al pha subuni t 
were produced by ovarian cell cultures prepared from 4- to 12-day-old rats. 
I nhi bin- A production by these cultures was responsive to FSH and 
TGF- bet a, wi t h preant ral f ol I i cl es of day 8 ovari es exert i ng ef f e ' ~ 
prof ound t hat t he i nhi bi n N al pha subuni t rat i o i ncr eased, 
to a sS i trui a! : Of! of bet a( A) subuni t production. In 
i nhi bi n- B was not st i rrul at ed by TGF- bet a unt i I day 8 and FSH unt i I 
day 12. Fractionation of GC condi t i oned rredi a revealed a prorrinence of free 
alpha subuni t and i nhi bin- A, but little i nhi bi n- B, suggesting that 
i nhi bi n- B product i on decl i nes wi t h f ol I i cul ar devel oprrent . Act i vi n recept or 
types I and II, Srrads 1-8 and bet agl yean ( bet a- gl yean) rrRNAs were present 
in the rat ovary and showed distinct patterns of expression between 
postnatal days 4 and 12. Cocyt es and GC I ocal i sed act i vi n receptor, Srrad 
and bet a- gl yean proteins, with bet a- gl yean al so present i n t heca eel I s 
( TC) . These dat a i ndi cat e t hat act i vi n/ TGF- bet a si gnal I i ng nrachi ner y and 
factors which influence these pat hways, are present i n t he postnatal rat 
ovary. Cur hypothesis that i nhi bi n and act i vi n play important and changing 
aut ocr i ne/ par acr i ne r ol es i n t he gr owt h and di f f er ent i at i on of f ol I i cl es, 
including the oocyte, has been supported by these studies. 
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Gonadotropin releasing hor rrone ( GnRH) , the first key hor rrone of 
reproduction, is synthesized and secreted from the hypot hal arrus in a 
pulsatile manner and st i rrul at es pituitary gonadotrophs (5-10% of the 
pituitary cells) to synthesize and release gonadotropin luteinizing hor rrone 
( LH) and f ol I i cl e st i rrul at i ng hor rrone ( FSH ) . Gonadot r ophs 
consist of 60% mil t i horrronal cells ( LiifFSH and18%LH- 
and 22% FS+ cont ai ni ng cells. LH and FSH members of the 
glycoprotein hor rrone farrily, st i mi! at 8 spermatogenesis, 
anas > and ovul at i on. Al t hough GnRH pi ays a pi vot al rol e 
in gonadotropin synthesis and release, other factors such as gonadal 
steroids and gonadal peptides exert positive and negative feedback 
rrechani srrs, whi ch af f ect GnRH act i ons. GnRH act i ons i ncl ude act i vat i on of 
phosphoi nosi t i de t urnover as wel I as phosphol i pase D and A2, rrobi I i zat i on 
and influx of Ca2+, activation of protein kinase C ( PKC) and 
rri t ogen- act i vat ed protein kinase ( M'VPK) . A corrpl ex crosstalk between the 
above messenger rrol ecul es mediates the diverse actions of GnRH. 
Under st andi ng t he si gnal i ng rrechani srrs i nvol ved i n GnRH act i ons i s t he 
basis for our understanding of basic reproductive functions in general and 
gonadotropin synthesis and release in particular. 
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Al 1 hough t he r ol e t hat LH pi ays in i s st i I I 

controversial, recent evidence points toward facilitatory actions of 
LH act i vi t y in ovulation induction. Thus, we compared the response to 
either highly purified FSH (75 IU FSfi arrpoul e; group A, 25 
subjects) or human rrenopausal gonadotropin (75 I U FSH and 75 IU 
LH /arrpoule; group B, 25 subjects) in nor rroovul at or y GnRH 
agoni st - suppr essed worren, candidates for intrauterine i nserri nat i on. A f i xed 
regirren of 2 daily arrpoul es of highly purified FSH or human 
rrenopausal gonadotropin was adrri ni st er ed in the initial 14 days of 
treatrrent; rrenotropin dose adjustments were al I owed t her eaf t er . Treatment 
was rronitored with daily blood samples for the measurement of LH, 
FSH, 1 7bet a- est r adi ol ( E( 2) ) , progesterone, testosterone, hOGs 
i nhi bi n A, and i nhi bi n B, and t r ansvagi nal pel vi c ul t r asound was per f or rred 
at 2- day intervals. Although preovulatory E( 2) levels were similar, both 
the duration of treatrrent (16.1 +/ - 0.8 vs. 12.6 +/ - 0.5 days; P< 0.005) 
and the per cycle rrenotropin dose (33.6 +/ - 2.4 vs. 23.6 +/ - 1.1 ampoules; 
P < 0. 005) were I ower i n group B. I n t he i ni t i al 14 t reat ment days t he area 
under the curve of FSH, progesterone, testosterone, i nhi bi n A. and 
i nhi bi n B di d not differ between the 2 groups, whereas LH, hQG* 
and E( 2) areas under the curve were higher in group B. The occurrence of 
srral I f ol I i cl es ( <10 rrrr} and t he i nhi bi n B/ A r at i o in t he I at e f ol I i cul ar 
phase wer e si gni f i cant I y r educed i n gr oup B. A nonsi gni f i cant t r end t owar d 
a hi gher rrul t i pi e gest at i on r at e was present i n group A ( 60% vs. 1 7°/§ . Ve 
conclude that ovulation induction with LH act i vi t y- cont ai ni ng 
rrenotropins is associated with 1) shorter treatrrent duration, 2) lower 
rrenotropin consurrpt i on, and 3) reduced devel oprrent of srral I ovarian 
follicles. These features can be exploited to develop regi rrens that 
opt i rri ze treatrrent out corns, lower costs, and reduce occurrence of 
corrpl i cat i ons such as rrul t i pi e gest at i on and ovari an hyper st i rrul at i on. 
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To elucidate the effects of ul t r asound- gui ded transvaginal follicular 
aspiration, pi as rra concentrations of FSH. LH . i nhi bi n. 
est radi ol - 17bet a and progest erone, and f ©i I i cul ogsnssi s were exam ned 
in Hoi st ei n cows. Four clinically healthy cows with regular estrous cycles 
were scanned by ultrasound per rectum once a week for 9 weeks before the 
corrrrencerrent of f ol I i cul ar aspi r at i on. Al I vi si bl e f ol I i cl es wer e di vi ded 
i nt o 3 cat egor i es based on t hei r si zes ( 2 < or = srral I < 5 rrrri 5 < or = 
rredi urn < 1 0 rrrn I ar ge > or =10 mm) . The f ol I i cul ar aspi r at i on was st ar t ed 
at random during the estrous cycle and conducted under epidural anesthesia 
i nduced wi t h 5 rrl of 2% I i docai ne once a week for 6 weeks. The average 
number of t ot al vi si bl e f ol I i cl es > or = 2 rrrn i n di arret er at 7 days af t er 
aspiration (21.7 +/ - 7.4, n = 24) was si rri I ar t o t hat bef or e st ar t i ng 
aspiration (26.7 +/ - 10.5, n = 36) . PI asrra i nhi bi n and est r adi ol - 1 7bet a 
decl i ned and fell t o a t r ough on 1.5 days and ret ur ned to pre- aspi r at i on 
values by 5 days after aspiration. PI asrra concentrations of FSH 
increased and reached peak levels between 1 and 1.5 days after aspirations. 



PI asrra concent rat i ons of LH al so i ncr eased and reached peak I evel s 

bet ween 0.5 and 1.5 days after aspirations. Both pi asrra FSH and 

LH had returned to pr e- aspi r at i on levels by 5 days after aspirations. 

PI asrra concentrations of progesterone did not change with the follicular 

aspiration. These results derronst r at e t hat follicular aspiration decreases 

pi asrra concentrations of i nhi bi n and est r adi ol - 1 7bet a, which in turn leads 

to a rise in pi asrra concentrations of FSH and LK It is 

suggested that rrar ked increases in pi asrra concentrations of FSH and 

LH after the aspiration st i mil at 8 the devel oprrent and 

mat urat i on of a new cohort of f ol I i cl es wi t hi n one week i n cows. 
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The cont r i but i on of speci f i c f ol I i cl e popul at i ons t o di mer i c i nhi bi n 
production and i nhi bi n subuni t rrRNA expr essi on by the rat ovary has been 
i nvest i gat ed in t wo rrodel syst errs, gr anul osa eel I s i sol at ed f r om 25- day- ol d 
di et hyl st i I boest r ol ( DES) - 1 r eat ed rats and post-natal rat ovaries, 
dispersed in culture or whole ovaries, using specific two-site i rrrrunoassays 
and 'real t i rre' PCR Ivfedi a from FSH - st i mil at ed granul osa eel I 
cultures fractionated by gel filtration and RP- hi gh performance liquid 
chr orrat ogr aphy revealed two predorrinant peaks of alpha subuni t activity 
which were attributed to alpha subuni t and 31 k di rrer i c i nhi bin- A. The 
correspondi ng i nhi bi n- B I evel s were I ow. FSH st i nisi at i csn di d 
not alter the ratio of i nhi bi n- A: al pha subuni 1 produced by granulosa cells. 
Al I t hree i nhi bi n subuni t rrRNAs were expressed by granul osa eel I s, wi t h 
ei ght - f ol d rrore al pha subuni t rrRNA r el at i ve to ei t her of t he bet a subuni t s. 
Adrri ni st r at i on of DES t o i rrrrat ur e r at s pr i or to t he i sol at i on of gr anul osa 
cells from the ovary led to bet a( A) and bet a( B) rrRNA expr essi on being 
down- regul at ed in the absence of any significant change in alpha subuni t 
expr essi on by t he granul osa eel I s. I nhi bi n- A, - B and - al pha subuni t were 
produced by basal and st i mil at ed cultures of ovarian cells prepared from 
4-, 8- and 12- day- old rats, indicating that primary, preantral and antral 
f ol I i cl es cont r i but e to t ot al i nhi bi n pr oduct i on. Consi st ent wi t h t hese 
results, follicles within these ovaries expressed all three i nhi bi n subuni t 
nflNAs, with rraxi mal expression observed i n t he ovaries of 8- day- old rats. 
The appearance of antral follicles in the ovary at day 12 I ed t o a decline 
in the rrRNA levels of each of the subuni t s but was rrost evident for the 
beta subuni ts. There was a profound influence of secondary preantral 
f ol I i cl es on di rrer i c i nhi bi n- A pr oduct i on, wi t h FSH si i siui a! i 0« 
increasing i nhi bi n- A relative to alpha subuni t levels in cultures of 
ovarian cells prepared from 8- day- ol d rats. Thus, preantral follicles 
exposed to FSH cont r i but e significantly to bet a( A) subuni t production 
by the ovary. In contrast, primary and preantral follicles did not produce 
i nhi bi n- B in response t o FSH si i rrui at i on. Transform ng growt h 
fact or -bet a ( TGF- bet a) enhanced, in a t i rre- dependent manner, the production 
of the i nhi bi n forms by ovarian cells in culture, although i nhi bi n- B 
production was not responsive until day 8. The si rrul t aneous treatment of 
ovarian cell cultures with FSH and TGF- bet a elicited the greatest 
increases in production of all the i nhi bi n forms. In surrmary, ovaries of 
4-, 8- and 12- day- old rats expressed i nhi bi n subuni t rrRNAs and produced 
di rrer i c i nhi bi n- A and - B and f r ee al pha subuni t . Pr eant r al f ol I i cl es ( day- 8 
ovari an eel I cul t ures) were part i cul arl y sensi t i ve to s.-i : mii iSi : csn by 
FSH and TGF- bet a and had a substantial capacity for i nhi bi n 
production. The production of oestrogen by follicles may be i nst r urrent al in 
regul at i ng i nhi bi n product i on gi ven t hat bet a subuni t rrRNA expr essi on was 
down- r egul at ed by DES. The rrechani sms by which i nhi bi n- A and i nhi bin- Bare 
i ndi vi dual I y r egul at ed ar e I i kel y to be si ni I ar dur i ng t he post - nat al 
period, when is being established, and diverge 

thereafter, when i nhi bi n- A becorres the predorrinant form in the fully 
di f f er ent i at ed ovar y. 
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I n devel opi ng ovar i an f ol I i cl es, t he r egul at i on of eel I pr ol i f er at i on and 
differentiation is tightly coordinated. Precisely how t hi s coordination is 
achieved is unknown, but recent observations have suggested that rrol ecul es 
erri 1 1 ed by the oocyte are involved i n t he process. The newly discovered 
oocyt e- speci f i c growth factor, bone rror phogenet i c protein- 15 (BlvP-15), is 
one such rrol ecul e. At present, nothing is known about the target cells and 
biological functions of BlvP-15. To fill this gap in our knowledge, 
recorrbinant BlvP-15 and its antibody were produced and used to det er rri ne 
BlvP-15 expression and bi oact i vi t y. BlvP-15 rrRNA and protein were shown to be 
co- expressed in oocytes throughout f off i cuf ogeoesi 8. supporting the 
idea that BlvP-15 is a physiological regulator of follicle cell 
proliferation and/ or differentiation. To test this, we used primary 
cultures of rat granulosa cells ( GCs) . We found that BlvP-15 is a potent 
st i rail at or of GC prol i f erat i on, and i rrport ant I y, t he rri t ogeni c ef f ect was 
f ol I i cl e- st i rrul at i ng horrrone ( FSH) - i ndependent . By contrast, BlvP-15 
alone had no effect on steroidogenesis. However, it produced a marked 
decrease in FSB- i nduced progesterone production, but had no effect on 
FSH - st i rrul at ed estradiol production. This result indicates that 
BlvP-15 is a selective rrodul at or of FSH act i on. In surrrrary, this study 
identifies GCs as the first target cells for BlvP-15. Ivbreover, it 
i dent i f i es t he st I mi at i art of GC prol i f er at i on and t he di f f er ent i al 
regulation of two crucial steroid hor rrones as the first biological 
functions of BlvP-15. Significantly, BlvP-15 is the first growth factor that 
can coor di nat e GC pr ol i f er at i on and di f f er ent i at i on in a way t hat r ef I ect s 
nor rral physi ol ogy . 
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Recent advances in knowledge of the endocrine and paracrine rrechani sms 
that regulate human ovarian f oh i cul ogsnssi S have been parallelled by 
the introduction into clinical practice of new drugs that can be used 
safely and effectively to st i mil at » ovarian function in infertile 
worren. Mast notably, recombinant DNA t echnol ogy has been applied t o t he 
production of rrol ecul ar I y pure f or ms of the gonadotropins, FSH and 
LH , opening the way t o t he devel oprrent of in-proved strategies for 
manipulating the ovarian paracrine system The clinical objectives of 
cont r ol I ed ovar i an : 5 si c " f al I i nt o t wo cat egor i es : dependi ng on 
patient needs: (1) induction of mil t i pi e follicles from which mature 
oocytes can be harvested for use in assisted reproduction protocols such as 
in vitro f er t i I i zat i on and errbr yo t r ansf er ; or (2) i nduct i on of spont aneous 
ovul at i on of a si ngl e mat ur e f ol I i cl e so t hat concept i on rri ght occur i n 
vivo. This review surrmarizes the physiological principles upon which the 
use of gonadot r ophi ns for clinical purposes is based, highlighting new 
opportunities for irrproved treat rrent as a result of the availability of 



r ecorrbi nant FSH and i. 
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Hi st or i cai I y, f ol I i cul ar st ! nisi at ! on pr ot ocol s have i ncl uded bot h 
FSH and LH in an at t errpt to rri rri c the physiology of nor rral 
human However. many recent gonadotropin 

adrri ni st r at i on r egi rrens have corrpl et el y el i rri nat ed LH bi oact i vi t y . 
The importance and the arrount of LH necessary for optimal follicular 
St i rrui at i on has been a topic of debate. Several recent studies have 
added to our understanding of the actions of androgens, oestrogens, 
gonadot r ophi ns, and i nsul in on t he f ol I i cl e- oocyt e uni t , al I owi ng a I ess 
speculative approach. Mareover, the availability of human gonadot r ophi ns 
synthesized by recombinant DNA technology and gonadot r ophi n- r el easi ng 
nor mane ( GnRH) antagonists, should soon per rri t a precise i n- vi vo assessrrent 
and r e- eval uat i on of the historical 2- eel I , t wo- gonadot r ophi n hypothesis. 
These pharmacological tools may also provide essential insights i nt o t he 
physiological roles of FSH and LH in human follicular 
devel oprrent and oocyte maturation. The recombinant gonadot r ophi ns give 
cl i ni ci ans t he uni que opport uni t y to t ai I or ovari an st i rrui ai I on 
regi rrens accordi ng t o t he pat i ent ' s rredi cal hi st ory, in an ef f ort bot h t o 
maxi m ze oocyt e yi el d and t o i rrprove oocyt e qual i t y. 
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Several retrospective analyses of I VF and oocyte donation pr ogr arrrres, 
per f or rred to gain clinical knowl edge of t he f act or s i rrpl i cat ed in the 
aet i ol ogy of endorret r i osi s- associ at ed i nf er t i I i t y. have derronst r at ed t hat 
t he qual i t y of t he errbr yo is af f ect ed in pat i ent s wi t h endorret r i osi s. To 
understand the rrechani sms of this alteration, the endocrine, paracrine and 
aut ocr i ne condi t i ons i nduced dur i ng f ol i i cui ogsnssi 8 i n worren wi t h 
and without endorret r i osi s were investigated. The first approach was to 
study ovarian steroid secretion in worren undergoing I VF. Progesterone 
concent r at i ons in f ol I i cul ar fluid i ncr eased wi t h t he sever i t y of t he 
disease and an increase in progesterone accunul at i on in vitro was observed 
in basal and hGGr st i rrui at ed granulosa cell cultures. It is proposed 
that the pattern of progesterone secretion nay be related to changes i n t he 
release of cytokines by ovarian and white blood cells. Hence, a second 
trial rreasured interleukin 1 ( I L- 1 ) , I L- 6 and vascular endothelial growth 
factor (VEGF) concentrations in ser urn follicular fluid and granulosa cell 
cultures. I L- 6 concentrations in serum were higher in the natural cycles of 
worren with endorret r i osi s than in worren i n t he control group, and were 
rrodul at ed by ovar i an st I ttu\ at : on. deer easi ng si gni f i cant I y in ser urn 
f r om st i rrui at ed cycles. In addition, I L- 6 concentrations were higher in the 
f ol I i cul ar fluid of worren wi t h endorret r i osi s t han i n t hose i n t he cont r ol 
group and I L- 6 was released in higher arrount s by granulosa luteal cells of 
pat i ent s wi t h endorret r i osi s. VEGF was accunul at ed in I ower concent r at i ons 
in t he f ol I i cul ar f I ui d of patients with endorret r i osi s. These observations 
i ndi cat e t hat infertility in pat i ent s wi t h endorret r i osi s may be r el at ed to 
alterations within the follicle which, in turn, result in oocytes and 
errbr yos of lower quality, as derronst r at ed in the I VF program-re. In 
addition, these errbryos have a reduced ability to i rrpl ant , as observed in 
the oocyte donation rrodel . These alterations may be induced by functional 
changes in the process of f ol i i cui ogsnssi s that affect steroid 
synthesis, as well as by cytokine release by ovarian and blood cells. 
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A random zed, controlled, doubl e- bl i nd, doubl e- durrrry , phase III clinical 
t r i al was conduct ed i n 84 worren t o corrpar e t he ef f i cacy of a s. c. i nj ect i on 
of 250 rricrog recorrbinant human chorionic gonadot r ophi n ( r HCQ Cvidrel) to 
an i.m i nj ect i on of 5000 I U ur i nar y HOG ( uHCQ Profasi) i n i nduci ng 
foli >v f : o>3ffif* * resumption of oocyte rrei osi s and I ut ei ni zat i on 
af t er ovul at i on i nduct i on wi t h r ecorrbi nant f ol I i cl e st i nul at i ng hor rrone 
( Gonal - F) . The study primary endpoi nt was comparison of the nurrber of 
oocytes retrieved per patient receiving either compound. Secondary 
corrpar i sons included the number of oocytes retrieved per follicles 
aspirated; the nurrber of mature oocytes; normally fertilized oocytes; and 
cleaved embryos. There were no statistically significant differences 
between groups for the primary endpoi nt (mean +/ - SD oocyt es retrieved 10.8 
+/- 4.5 for r HCG versus 10.3 +/ - 5.1 for uHCG) or each of the secondary 
endpoi nt s except for increased concentrations of progesterone 6-7 days 
af t er r HCG adrri ni st rat i on (353. 2 +/ - 215. 1 versus 234. 1 +/ - 129. 4 nnrol / 1 ; P 
< 0. 004) and for HOG during the luteal phase following r HCG ( P < 
0.02). There were also no significant side- effects for either drug. Since 
the confidence intervals for the difference of the nurrber of oocytes 
retrieved between t he t wo treatment groups were within the bounds defined 
by the nul ti -trial protocol equivalence between r HCG and uHCG coul d be 
decl ar ed. 



15/3, AB/ 64 
Dl ALCG; R) Fi I e 155: MEDLI NE( R) 
(c) format only 2008 Di al og. All rts. reserv. 

13602281 PM D: 10831542 

Embryo implantation and GnRH antagonists: embryo implantation: the 
Rubicon for GnRH ant agoni st s . 

Hernandez E R 

a i ni ca de Repr oducci on Asi st i da FI V- Madr i d and I nst i t ut o de Bi oqui rri ca 
(CSIC-UCM;, a Alvarez de Baena 4, 28006 Madrid, Spain, 
eher nandezrr@redi t ex. es 

Human reproduction (Oxford, England) ( ENGLAND) Jun 2000. 15 ( 6) 
p1211-6, I SSN 0268- 1161- - Pri nt Journal Code: 8701199 

Publishing Msdel Print; Corrrrent in Hum Reprod. 2000 Sep; 15(9) 1881-2; 
Con-Trent i n PM D 10966978; CorTrrent in Hum Reprod. 2000 Sep: 15( 9) : 1882- 3; 
Comment i n PM D 10966979; CorTrrent in Hum Reprod. 2001 Jun: 16( 6) : 1305- 6; 
ComTent i n PM D 11387310; CorTrrent in Hum Reprod. 2001 Oct ; 1 6( 1 0) : 2247; 
Comrent i n PM D 11574529 

Docurrent type: Journal Article; Review 

Languages: ENGLI SH 

Mai n Q t at i on Cwner : NLM 

Record type: MEDLINE; Completed 

Wien gonadot r ophi n- r el easi ng hor rrone (GnRH) was discovered, the agonist 
and antagonist of GnRH were developed to control the release of FSH 
and LH by the gonadotrophs. Mare than 10 years of research were 
needed to develop a GnRH antagonist free of histamine release. Recent 
studies have shown t hat t hese GnRH ant agoni st s ar e ef f ect i ve i n pr event i ng 
a rise in LH during ovarian s' n al o ' in I VF. However, a 
decrease in ongoing pregnancies seems to suggest that implantation rates 
per t r ansf er r ed error yo ar e r educed i n GnRH ant agoni st - st i rrul at ed cycl es. In 
my opi ni on, t hese dat a hi ghl i ght an area I ess wel I known to cl i ni ci ans: t he 
role of the GnRH antagonist at the cellular level in ext r api t ui t ar y 
tissues. There are sufficient data i n t he literature suggesting that GnRH 
antagonist is an inhibitor of the cell cycle by decreasing the synthesis of 
growth factors. G ven t hat . f or J - - blast orrere 

formation and endometrium development, mitosis is everything; the 
i nt er act i on bet ween t he GnRH ant agoni st and the GnRH r ecept or ( pr esent i n 
all these cells and tissues) may compromise the mitotic program-re of these 
cells. This is the Rubicon for the GnRH antagonist: to derronstrate 
irrevocably that, at the rri ni rral doses necessary to suppress LH 

-~" ' J * ■'• - processes such as implantation, embryo 
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Various rret hods to prevent premature luteinizing hormone ( LH) surge 
and irrprove cycle control during hyper st i mil at i on for in vitro 
fertilization ( I VF) are standard of care. The purpose of the present study 
was to deter nine the influence of a 5- day regimen of ethinyl estradiol (EE) 
and nor et hi ndr one (NET) on 1 N ;i og« %> 5 5 gonadotropin surge, and 
ovulation. In a prospective random zed and comparative study, ten patients 
were assigned t o t wo groups. A corrbi nat i on of 50 rri crograms of EE and 1 rrg 
of NET was used in groups I and II from days 6 through 10, and days 8 
through 12, respectively. Bl ood sarrpl es and t r ansvagi nal ultrasound imaging 
were carried out throughout a 28- day cycle. Follicular di arret er , plasma 
I evel s of LH, f ol I i cl e- st i rrul at i ng hor rrone ( FSH) , estradiol and 
progesterone, and endorret r i al thickness were deter rri ned. No LH surge 
or ovulation was detected in any patient studied. Peak estradiol 
concentrations were not significantly different between the groups (152.04 
+/- 107.1 pg/rrl vs 162.1 +/ - 56.1 pg/ rri [ rrean +/ - SD] for groups I and II, 
respectively). No differences were noted between the groups for serum 
concentrations of FSH (range: 2- 9 rri U/ rri ) or LH (range: 2-10 
rri U/ rri ) for any given cycle day. Ivean follicular di arret ers were not 
different between groups I and II ( 20. 5 +/ - 8.1 rmr£ vs 20.6 +/ - 14.2 nm£) . 
Ultrasound assessment of rri d- cycl e follicular growth revealed diameters 
ranging from 18.5 mr2 to 34.0 mr2. Endorret r i al thickness ranged from 8 to 
10 rrm There was no evidence of ovulation on ultrasound exam nat i on and 
either persistence or gradual resolution of follicles through the luteal 
phase. Peak ser urn concent r at i ons at rri d- 1 ut eal phase wer e < or = 2 ng/ rri . 
In t hi s pi I ot st udy, t he corrbi nat i on of EE and NET rest ri ct ed to a 5- day 
course beginning on day 6 or 8 per rri t ted f ol ! i CijS ogeriTOi s but 
ef f ect i vel y i nhi bi t ed rri dcycl e LH surge and ovul at i on. Such regi mens 
may have a role in I VF cycles for prevention of premature LH surges, 
especially as si i iral al i Of! regi rrens evolve toward decreased 
gonadotropin use for st I mi! at i on and strict FSH preparat i ons 
with the potential need for less corrpl et e pituitary suppression. 
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The corrrrercial availability of highly purified, s. c. adrri ni st er ed urinary 
follicle st i rrul at i ng hor rrone ( FSB) preparations for ovarian 
St I mil at i on rrarked the beginning of a new era i n t he treatment of 
i nf ert i I i t y. As t hese new f or rrul at i ons cont ai n essent i al I y no I ut ei ni zi ng 
hor rrone ( LH) , suppl errent al LH may be needed for optimal 
f oil I cisl ogsnssi s . It was the ai m of t hi s pi I ot study to corrpare 
fertilization rates, embryo rrorphology, i rrpl ant at i on rates and pregnancy 
out corres prospectively in two age- mat ched patient groups: women who 
received highly purified T i HP, (n=17), and woman who 
received FSH- HP plus recombinant human LH (rhLH, n = 14) 
t hroughout ovar i an st i rti.fl at I on Al I pat i ent s recei ved rri d- I ut eal 
pituitary down- r egul at i on with s. c. gonadot r ophi n- r el easi ng hor rrone agonist 
( GnRHa) ( I eupr ol i de) . M?an i rrpl ant at i on r at es wer e 26. 9 and 1 1 . 9% i n t he 
FSH- HP only and FSH - HP + rhLH groups respectively. The rrean 
clinical pr egnancy/ i ni t i at ed cycle rate was 64.7 and 35.7% for the 

' - HP onl i and FSH- HP + rhLH patients respectively. FSH 
-HP patients and FSH - HP + rhLH patients achieved clinical 
pr egnancy/ 1 r ansf er rates of 68.8 and 45. 5% r espect i vel y. One patient i n t he 
FSH -HP + rhLH group had a spontaneous abortion; no pregnancy losses 
occurred i n t he FSH- HP only group. There were rrore cancellations for 



poor ovarian response arrong FSH- HP + rhLH patients ( n = 3) than arrong 
FSH - HP patients (n = 1). The trend toward better pregnancy out corres 
arrong patients who received FSH- HP wi t hout suppl errent al rhLH did not 
reach statistical significance. It is postulated that appropriate 
endogenous LH concentrations exist despite luteal QiRHa pituitary 
suppression, thereby obviating the need for supplemental LH 
adrri ni st r at i on. 



15/3, AB/67 
Dl ALOG( R) Fi I e 155: IVEDLI NE( R) 
(c) format only 2008 D al og. All rts. reserv. 

13365856 PM D: 10443656 

Lut ei ni zi ng hor rrone act i vi t y suppl errent at i on enhances f ol I i cl e- st i rrul at i n 
g hor rrone efficacy and irrproves ovulation induction out corre. 

Filicori M Cogni gni G E; Taraborrelli S; Spet t ol i D; Q arrpagl i a VV de 
Fat i s C T; Pocognol i P 

Reproductive Endocrinology Center, University of Bologna, Italy, 
f i I i cor i @red. uni bo. i t 

Journal of cl i ni cal endocri nol ogy and rret abol i sm ( UNI TED STATES) Aug 
1999, 84 (8) p2659-63, ISSN 0021 - 972X- - Pr i nt Journal Code: 
0375362 

Publ i shi ng Model Pr i nt 

Document type: Cl i ni cal Trial; Journal Article; Random zed Controlled 
Tr i al 

Languages: ENGL I SH 

Mai n Q t at i on Cwner : NLM 

Record type: IVEDLI NE; Corrpl et ed 

Al t hough FSH i s essent i al to si i fwi al & ovar i an 
'o o %■>••' % t i increasing physiological and clinical evidence 
suggests that moderate . s \ ^. - may also be critical for 
optimal follicle and oocyte devel oprrant . Conversely, a cl i ni cal trend 
exists toward conducting controlled ovarian hyper st i mil at i on ( CCH) in a 
LH -depleted environment , as recently developed gonadotropin 
preparations are devoid of LH act i vi t y, and endogenous LH i s 
suppressed wi t h GnRH anal ogs i n most CCH cycl es. To i nvest i gat e t he rol e of 
LH act i vi t y dur i ng CCH we suppl errant ed hi ghl y pur i f i ed ( HP) FSH 

with low dose LOG in GnRH agoni st - suppr essed women. Twenty 
nor rroovul at or y worren were pretreated wi t h a GnRH agoni st and after 2 weeks 
were randorrly assigned to receive HP FSH (150 lU/day) alone (group A; 
10 patients) or combined with hCXs ( 50 lU/day; group B; 10 patients). 
The HP FSB dose was increased after 14 days only in cases of 
inadequate response. Treat rrent was monitored with pelvic ultrasound and 
daily hormone det er rri nat i ons. None of the patients of group Band 8 of 
group A required more than 14 days of treat rrent and increments of the 

dose 5 s and 1 7bet a- est r adi ol ( E2) secretion 

progressed more rapidly and evenly in group B. Although preovulatory 
follicle number and E2 concentrations were comparable, patients in group B 
required a shorter si I mfi at i Of! t i rre (12. 5+/ -0.6 vs. 17. 3+/ -0.7 days 
in group A; P < 0.0001) and a lower HP FSH dose (1725+/-84 vs. 
2670+/ -164 IU in group A; P < 0.0001). Serum levels of LH E2, 
progesterone, and testosterone did not differ between the 2 groups; serum 
FSH was higher in group A. V* conclude that LH act i vi t y 
promotes I o; i ; cui is in synergy with FSH i n t he rri d- to 

I at e f ol I i cul ar phase and t hat I ow dose hOG coadrri ni st rat i on 
opt i rri zes CCH by 1) enhancing FSH act i on, 2) accelerating ovarian 
follicle devel oprrant , 3) shortening CCH duration, 4) lowering HP FSH 

r equi r errent s, and 5) reducing CCH cost . Thus, moderate LH act i vi t y 
in t he f ol I i cul ar phase pi ays a posi t i ve physi ol ogi cal and cl i ni cal r ol e i n 
f ol : I cl:: ogenssl s and ovul at i on i nduct i on. 
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The ai m of this study was to exarri ne the effect of an additional 
adrri ni st r at i on of recombinant luteinizing hormone (r-LH) to a 
gonadot r opi n- r el easi ng hormone agonist (GnRHa) long protocol using 
recombinant f ol I i cl e- st i rrul at i ng hormone ( r - FSH) . In particular we 
det er rri ned whether such a st ! rrul at f on protocol would be more 



ef f ect i ve in worren ( 1) who respond poor I y t o i rryl si i on wi t h QiRHa 

long protocol using r- FSH only, and (2) whose LH concent r at i ons 

aft er down- regul at i on in t he cancel I ed cycl e were I ow but above t he val ues 

reported in the literature t o be sufficient for f" oi M c.;.:i ossfiss: s. 

After GhRHa desensi t i zat i on 1 50 I U r - FSH and 75 I U r - LH wer e 

adrri ni st er ed subcut aneousl y daily to six nor rrogonadot r opi c worren with low 

response to ovarian hyper st i rrul at i on using a QiRHa long protocol wi t h r - 

FSH and low LH concentrations after down- r egul at i on i n t he 

cancelled cycle. All six worren had an oocyte retrieval and an embryo 

transfer after follicular stimulation. One worren conceived but had a 

rri scar ri age in the eleventh week of gestation. Cur results suggest that 

worren with low response to a GnRHa long protocol with r - FSH, and 

whose LH concent r at i on after down- r egul at i on i n t he cancelled cycles 

wer e I ow, benef it from the addi t i onal adrri ni st r at i on of r - LH i n a 

GnRHa long protocol using r - FSH. It seems that due t o t he additional 

adrri ni st r at i on of r - LH t he LH concent r at i on in t he f ol I i cul ar 

phase is sufficient to support f oil i cui op»0»8i 8. 
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The acquisition of FSH receptors during f oi i i cui ogenesi 8 is 
believed to be a key event i n t he subsequent devel o'prrent of the follicle. 
The regulation by FSH of FSH receptor expression and function 
were f urt her st udi ed usi ng cul t ured granul osa eel I s of di et hyl st i I best rol 
( DES) - pr i rred in-rrature rats. Incubation of rat granulosa cells with 
FSH led to a reduction in FSH receptor levels for a short t i rre 
(6 h) , followed by an increase in FSH receptor levels that reached 
maxi rrum of around 150% of the initial level within 3 days after the 
addi t i on of FSH FSH ; ■ : m\ ai : on caused a reduced cAlvP 
response to subsequent FSH treat rrent and a t i rre course experi rrent 
derronst r at ed that this response was detectable within 30 ni n of exposure to 
FSH and reached a plateau after 4 h to 24 h. The recovery of 
FSH responsiveness in cATvP production of granulosa cells was seen 
after 48 h of FSH -free interval. Treat rrent wi t h f orskol i n ( FSK) 
enhanced the effect of subsequent FSH on the production of 
intracellular cAlvP. Treat rrent with PfVA did not affect the response to 
subsequent FSH treat rrent. These data showed that the FSH i s 
essential for the suppression of the FSH receptor function i n t he 
adenyl yl cyclase pathway. Desensi t i zat i on of cellular response to 
cont i nuous agoni st si i iTU: &f : on nay occur because of changes i n t he 
nurrbers of FSH receptor, as well as changes i n t he functional 
properties of the effector system 
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The purpose of the present study was to investigate 1) whether act i vi n A 
can cause primary follicles to becorre dor rrant at the resting stage, and 2) 
the role of the secondary follicle on follicular growth of primary 
follicles. Preantral f ol I i cl es ( 1 00- 1 20 rri cr om i n di arret er ) har vest ed f r om 
adult irice and cultured in in vitro f ol I i cl e cul t ur e syst e 
ise 

but t he 



FSH . Wthdrawal of act i vi n A not only restored the follicular 

response to FSH but also enhanced the effect of FSH indicating 

t hat t he act i on of act i vi n A i s t o cause srral I preant ral f ol I i cl es t o 

becorre dor rrant at the preant ral stage. To investigate the role of secondary 

follicles in early - - s srral I preant ral follicles were 

cocultured with secondary follicle (300-350 rri crom i n di arret er ) i n t he 

presence of FSH. The secondary follicle showed a significant increase 

in follicular di arret er as a result of stimulation by FSH but 

the srral I preant ral follicles did not increase in size. After rerroval of 

the secondary follicle, however, the srral I preantral follicles corrrrenced 

f ol I i cul ar growt h, i ndi cat i ng t hat t he growt h of srral I preant ral f ol I i cl es 

is suppressed by the secondary follicle. Adrri ni st r at i on of the act i vi n 

bi ndi ng pr ot ei n f ol I i st at i n caused a si gni f i cant i ncr ease in f ol I i cul ar 

di arret er of both srral I preantral and secondary follicles as a result of 

st i mil at i on by FSH. These results have suggested that secondary 

f ol I i cl es cause pr i rrar y f ol I i cl es to becorre dor rrant at t he r est i ng st age by 

secret i ng act i vi n. 
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